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' SUMMARY 
This 9iiide presents the key issues to be addressed* 
by State;t€gioiial, and local |ovemmentsand agencies, 
in .creating effective hazardous waste management 
prograim. Basically a policy-oriented "checkUst,|' 
the guide highlights topics which have been con- 
^nted by emting hazardous waste management pro^ 
grams, or which can be expected to concern such 
programs since the passage of the new Resource 
Conservationand^Reco^^ IBCRA); 

* fepitground 

EPA began wori; to survey, investigate, and eval- 
uate options for hazardous waste management pro- 
grams well before the passage of RCRA. Many of the 
Hnd't^gs from studies performed, both in-hou$e and 
under contract, which would be applicable to devel* 
oping State programs, have not been restated specifi- 
cally, for State program managers, or havo Ipeen avail* 
able only as unpublished pfSpers. Therefore, EPA, 
Office of SoUa Waste (OSW) determined the need to 
collect these materials in one reference volume. 

RCRA -encourages broader State authodde^n 
many waste management issues, particulargtt^stab- 
lishin^ a hazardous waste regulatory progiA^ M a 
result, the topics covered in this guide are especially 
relevant to St^te programs that are just' getting started. 

This guide does not pre^pt regulatory/decisions 
yot to be made at Federal and State levels,rsince EPA 
^ intends to ha ve_J:ti:oad..pubUa input before nnaking 
such deasions at th«^ Federal igvel. This guide serves 
to highlight issues about^ which^ decisions must be 
made by responsible public officials. 



Legislative Context ^ 
This guide was conceived in the context ot pro- 
viding State officials with a comprehensive legislative_ 
base from^ which to develop a broad hazardous waste 
control program'. Such a base could 1>e constructed 
either by adapting existing* legislation to cover the 
midttfaceted^nature of the problem, or, by devising a 
comprehensive act to deal specifically with hazardous 
wastes. ' * 

^ Appendijc5^ is a Model State Hazardous Waste Act 
■ developed throughjthe assistance of many State waste 
agency managers, the vraste management industry, 
and others. It represents a^suggested model legislative 
framework for delling with the hazardous waste regu* 
latory issues presented in .this- guide. 

* fssires of Concern 

j^/Eight major chapters are included in this guide 

which br<j^ly frame the topics to be addressed by 

State decision makers: 

• .Definitbn of Hazardous Waste \ 

• -Problem Definition/Recognition \ 

• Principles of Waste Management 

• transportation 

• Land Use and Optbns for Hazardous Waste 
Management * \ 

• Facility Gyrations . \ 

^ W^ste Sampling/ Analysis and Leachate An^ysis 

• State Ptogram Elements * * \ 

,Each chapter attempts to summarize background 
materials available to EPA ancl to relate these mate- 
rials to the implementation issues facing State decision 
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£PA Regional Office staffs are. available to 
dst State program managers who wish to discuss 
these issues in greater detail. 
\ ~ Twc) appendi^s are included that address signifi- 
.1 cant hazatdot^ waste disposal problems often cited 
by State officials as.particularly bothersome. Appen- . 
dix B summarizes the soxirces^ of information for di^- 
posmg of small batches of h^§i^:krilsfr^tes. Appen-* 
- - dix C revTews the sjatus of the regulation of thfi 
storage and dUposal'ofpesdcides^ pesticide containers^^ 
and pesficWe^elatcd wastes. 

^/^pendixei D and E reprint disposal advice pre- 
pared as guiidanoe under the Solid Waste Disposal Act, 
as amended. Wastes containing potychlorinated bi^ 



phenyls ^d vinyl chloride-containing aerosol cans 
were specifically addressed under this earlier program. 
Appendix. F.details the Federal agencies that.deal 



with the problem qfjiazardous was^ disposal. This 
guide-does^ot^urpon to provide all of the answer; 
tp State agency managers. It does categorize and 
analyze many of the *sigruficant*Tjffesispns that need 
to be addressed and sugg^ evaluative and back-* 
ground, information to aid m reaching conclusions. 
Many of the finai Fedefat decisions must await the 
outcome of the public participation process which be- 
g^ with the passage of RCRA and will culminate in 
regulations that will respond to the need to control 
hazardous wastes. / 
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Chapter 2 ; 

8f)CKCR0UND FOR DEFINiNC NMARDOUS Wf)STES 



Inhere are two m^jor methodologies presently in 
use \o identify wastes as hasardous-a list approach 
andaaitetiaapproadi. Both approaches aredifficult 
to implement. The criteria approach addresses the 
problem more directly, identifies those properties 
of waste that cause haairdous effects to the environ- 
ment and then teoomme^ methods and procedures 
to measure these properu^ (or effects). The list* 
approach, on the other^ hand, t& more indirect. The 
waste is analyzed for certain\pre5cribed species^ and 
depending upon the presenoe\of these species (and 
possibly their concentration)^ a hazard judgement is 
made. The folloyring discussion will address methods 
presently available to implement a criteria apj^cb. ^ 

Since some aspects of the safe managem^t of . 
hazardous waste are identical to safe managemem^ 
other regulated substances, some of the methods " 
mendoned herein ^ those recommended by other 
agencies for the testing-cf these other regulated sub^ 
stances. 1/^aste materials^ however, do possess cer- 
tain peculiaride^ of form and function for which 
existing criteria may no£ be adequate or appropriate 
to ^characterize a waste's hazardousness. In these' 
cases; the differences are mentioned and it problems 
addressed, l^e criteria that will be'discussed are: 

nammabOityr corrosiveness, ^nd reactivity. These 
criteri* can be viewed as properties of the waste as 
disposed and can be measured by direcdy testing the 
waste. 

There are other criteria, such as waste toxicity, 
etiologic activity^ genetic activity, and tendency to 
.bioconcentrate, which must be considered in the 
context of their routes of exposure. A waste contain; 
ing a contaminant conforming to these criteria can 



only^be a ba^aid^if there «ds^ a vector (exposure 
route) by ^ich this contaminant can be made avaO* 
able te the' environment under ^tposd conditions. 
In order to measure th^se^teria iti^a ineaningful 
way, the ineasuieimnt must bedone on^tfae esiposiipe 
^ vector, be it^^ehient ttom the waste, vapor due to 
w^ evaporatbn and sublimation, . or air float 
particles from waste partici'btes. For example, a 
waste may contain a toxic constituent, but if this 
^toxicant is bound up in the mtte matrix in such a 
way that it cannot leaoi (elute}/?j^x)r]ze, a^ fbat 
particulate, or sutUmate under disposal conditions, 
the waste does not present a toxicity hazard, There* 
fore, any testing done to identify wastes that would 
.conf<»in to tlie above criteria diould ideally be*done 
on, these vectors^ ' Testing of this sort is complex and 
stilt under devebpment in both the public and t»nvate 
sectors. This chapter vviU' not deal with these<^terta 
{iirther. 

FLAMMABtLITY 
Flammability is one criterion for deiining a waste 
as hazardous. Flanihiable wastes may cause damage 
directly, frgm heat and smoke production, or in* 
directly, either'by providing a vector by which other 
hazardous wastes could bedispersed(suchasconvec^ 
tion currents carrying ttxic particulates or dust), or 
could cause otherwise benign wastes to become haz* 
ardous (such as plastics whldi, when ignited, undergo 
condensation reactions ordepolymertze to emit toxic 
fumes). For these reasons, it is dedrable to identify* 
wastes that are^flammable, so they can receive proper 
handling. ^ 
!,One method by whi^ the degree of flammability 
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of a material can Ijc defined is by the flashpoint 
(FP) of the sOjjstance. This'*is the lowest tem- 
perature at which ^aporatbn produces' sutHciem 
vapor to form an tgnitable mbcture with the air.^ 
near the surface of the liquid; or within the vessel 
used. (By '^ignitable mixture" is meant a mixture 
that, when ignited, is capable of the iititiation and 
propagation of flame away /rom the source otigni- 
tion. By "propagatioif of flame" is meant the spread 
of flame from lajrer to layer independently of the ■ 
souwSeof ^ition.y 

The initiation of flame is always th^ result of the 
progres^ve auto-a^leration of reaction, which be- 
comes possible only under definite thermal condmons 
brought about by an external source {for example, 
spark discharge, hot' walls of a vessel, etc.) Most com^ 
^ bustion reacdoits' ste exothermic (heat producing), 
and as they^roceed they raise the temperature of lite , 
surroundings. Since reaction rate is a function 
temperature (a measur^e of available energy), these 
reactions accelerate themselves by the therihal energy 
they release in reaction. (The reaction here is oxida<» 
u*on, that is, th^ exhaustive comtGnation of the vapors 
witli the elemental oxygen in the atmosphere.) 
* Jin defming flammability, only the flash point need 
be considered since direct vigorous oxidation of a sub 
stance not^ the gaseous state is very rare at. normal 
temperatures. V/hiJe all agencies and organisations 
that define flammability use flash points as their lim- 
iting criteria there b no consensus as ber^hat that 
. limit should be (for example. Department of Trans- 
portation F.P. <; LOO^'F, Galifornia F.P. < SO^'F). In 
landftll situations^ ther^ are many available external 
sources of energy which could provide the impetus 
for combustion-electrical energy resulting from sparks 
generated, by - bulldozers, thermal energy resulting 
from the heat df neutralization when wastes of differ- 
pFi's arelriiixed, biologically'^imtiated thermal energy 
from the decomposition of organic wastes, etc. These 
sources COuki raise the temperature at the landfill sur^ 
facejbove the ambient^gmpcrature. Data should be 
gathered on the'temperaturp and energy sources at 
landfills to help address the question of what f1^- 
point limit shoukl be chosen to avoid conflagrations 
due to these external sources. 

-Another sotfrce of concern is the fac( that disposal 
sites often contain wastes that arejnot hazardous by 
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themselves, but when burned becoihe hazardous (for 
example, certain plastics give off noscious fumes when 
burning, beryllium dust may leave the site by a vector 
supplied by the fire, etc.) For thb reason, it may be 
^esirable not oijly to require that flammable wastes 
be placed in'a hazardous waste facility, but also com- 
bustible wastes. Combustible wastes can be managed 
in a safe manner at t^ese facilities b^ being segregated 
from ^ose wastes which become hazardous tfpon 
burning. 

The established tests for Itammability ^take the 
physical state of the substance into consideration, 
^ sfnce th^ state will effect the vapor pressure ami con- 
sequently change the flash point. Therefftre^ (1am- 
nf^bility will be examined for the four foUov^g 
physical states of wastes: (1) pure liquid; (2) solu- 
tion; (S) sludge, (4) solid. The testing modifications 
that muM made for each state, and a short discus- 
sion of each state follow: 

f I. Pure Liquids 

The vapor, as measured by the vaqpor pressure, 
produced by a p\tre substance is directly proportional . 
to the ambient temperature.' (The reference ispri* 
marily to liquids, although there are certairi solids, 
e.g., camphor^ that sublime, that is^ ch^/ige from a 
solia to a vapor, at ordinary temperaturt^s, and that 
have a meaningful vapor pressure.) 11i^'*"ideal vapQr 
pressure" of a substance is defmed ^ the sum of the . 
vapor pressure of each con^iuTent multiplied by its 
mole fraction. Temperature is a xnanifestadon of 
molecular motion, whicH^ in tu^n is^ physical con- 
sequence of the kinetic energy of the molecules them- 
selves.. At any^en temperature^ the molecules ui a 
- sample will have a "spread" of kinedc energies that- 
can be statistically described as a Boltzman distribu- 
tion* " ^ 

A molecule must possess a certain minijium 
threshokl energy in Order to overcome the attrac- 
tive forces of its neighboring molecules in the close- 
packed liquid state. As the temperature is raised, the 
entire curve shifts toward higher kinetic energy and 
more molecules now possess the prerequisite energy 
to escape into the gaseous state* 

It has been suggested that flash points be standard- ' 
ized to a particular atmospherlc^res^re, since baro- 
metric pressure does vary widi different locations, 
and tim^ at the same location. The reason *^^or 
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this suggestion is'as follows: Atmospheric m^ssuce ts 
the measwe of the amount of air avaQ^ at any 
given^^point. llius^iis the atmospheric piessuredropSt 
less vapor (that is, lower vapor pressore) is necessary 
to attain that concentratlbn Whkh defines an ig- 
nitabte mixture, and the^temperature which produces 
this lower vapor^^ssure (that, is, the flash point) 
is also lower. One might assume' then that if the 

. baiomettr drops appretiabty after a flash-point deter^ 
minttion is made, whjf was tested as a nonflammable 
substance at the hi^er reading may be flammable at 
the new pressure. Hovrever, ,tbis seems to be an un^ 

'realistic concern since acoording»^ the National 
Oceanic and Atmdf^eric Adfninistration (NOAA), 
the largest barometric deviadbn in; a single day (ex- 
cMing hurricanes ^ tornadoes) is less than 20 mmr/ 
Hgt and this woujd-change a flash point of 60^C by' 
less than 3*C. . .,' , 

There are several common methods of determining 
the flash point of a liquid. The methods vary only' 
dightly with the apparatus used, and these apparatus 
arc of two types-^open cup testers and closed cup 
testers- Hie meAodjf basically as follows: the sam- 
ple 4s placed in the sample cup and heated at a dow 
but constant rate? A small test flame is passed across 
the cup at regular, specified intervals. The fla^ point 
is takenras the lowest temp^ature at which applica- 
^n of the test fkme causes the vapor at the surface 
of the liquid to flash. 

The >'^paiatus on the market differ in fcur ways: 
(1) sampte cup type; (2) cup insulation type; (3) heat^ 
ing medianinns; (4) a^tadon. 

Hie most important of these is the type ofisample 
cup. Open Cup testers as .a dass give higher Qash 
points than closed'cup testers, and are nopnally used« 
for 'determinations on liquids with'Vdadvety high 
flaiih, poinu' -these h^er determinations result 
from the fact thavthe^design of the top of the sample 
cup in an,op^cup tester allows the isample to be in 

^greater contact with the atmosphere, preventing any 
quantitative buildup of vapors over the liquid as it is ' 
heated, dosed cup testers have smaller ^openings 
above the sample cup; this keeps the vapor from 
quiddy dissipating and results in a mixture ncher in 
vipor^ ihus, dosed cup testers would be representa- 
tive of the worst, or most dangerous situation. 



, There are two typel of cup insula^tors (temperature 
't>aths):^ liquid bath and air bath. Since the purpose 
of these temperature' baths is to ensure a uniform 
temperature around the endre sample, a liquid bath 
is superior an air bath, due to the better thermal 
transport properties of' liquids as comparec^ to air. 

As/ar as temperature control mechanisms are con- 
cerned, it, makes no difference whether the apparatus 
has a gas or electric burner. Both are equally accurate 
at thd low temperature of concern, and the choice be^ 
^comes one of convenience (electric) versus econozrfy 
(9as): ' 

The final choice that must be made is whether or 
not to indude a method of bmple agitadonun the 
apparatus. If the sample to'be^e^ed is very viscous, 
tends to dcin over, or containf'. suspended solids* a 
5t^rer should be incorporated into the apparatus to ' 
agitate the sample and prevent local temperature var- 
iations. Since a'pure nonviscous liquid can also be run 
on such an apparatus without a stirrer, it is recom- 
mended that a stirrer be incorporated into the ap- 
paratus, c 

There are ,a number of different flash-point testers 
. offered by the vendors, Fischer and Sargent to name 
two, with various qombinadons of the above features 
{Table 1). 

The following is a short discussion on 'three types 
of physical state deviations from a pur^ liquid and 
and how they should be handled. 

II. Solution 

A's6Iution is the least complex deviation ffv...i a 
'pure liquidT-^d the procedures for ascertaining flash 

^points of solutions have^also been developed. The 
vapor pressufe of .solutions will vary either positively 
or negatively from the ideal vapor pressure* (where, 
the ''ideal v^r pressure** is defined as the sum of 
the vapor pressure of each constituent multiplied by^ 
its mote fraction). Solutions can be tested in the 
saine maniier as pure liquids with the foUowinq pro' 
cedural change. If the Hash point b'determined to be 
6A^C (?sfF) or higher, a sample of the liquid eva* 
porated to 90 percent of its original volume should b$ 
teste^L The lower value of the two-tests can then be 

^ tjsed as the flash point of the material. The purpose 
of this procedure is as follows: Sincd the different 
components in the mixture have differei^volatilttes. 
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TABLE 1 
FLASH TOIKT TESTERS 





Sample 






* Type of Temp, 


Cost 


Type,. 


Oip 


Stiner 


Bath 


O>niiol 


(1974) 


Pensky -Martens (Hscher) ' 




No 


Air 


Electric 


$395 


Penaky Jrtartens (Fisdvr^ \ 


Cloied 


Yes 


Air 


Electric 


$470 ^ 


Tigliague (PUtiitr) ^ '] 


'Open 


No 


Uquid 


Electric 


$200 


Taigliftque (Flwiiet) \ 


Cto«ed 


-No ' 


Uquid 


Electric 


$300 




Open 


No 


None 


Gas 


$265 ^ 


Qml«nd (Sargent) 1 


Open 


No 


. None 




$120 


CkwlaDd (Sar^eot) \ 
PetUky^Maitem {Hsdier) 
Ftmky-Maneiu {FUchet)^ \ 


Open 


No 


None 


Electric 


$240 


Qosed 


No 


* Air 


Gas 


$330 


Ck)$ed *^ 


Ves 


Air 


Gas 


$400 



the composition of the liquid phase changes, which 
produces a diange inrthe composition of the resultant 
vapor phase^ which in turn m& affect the flash point. 
The evaporation of 10 percent of the more .volatile 
composition ascenains v^ether this change in com* 
position wSl produce a flammable mixture. 

llh Sludges 

Sludges, including slurries, colloids, etc., pose a 
much more difficult testing problem. Following is a 
short discussion of some of the physical peculiarities 
of fudges which mi^t.affect fl^^^int testing. If 
the dudge is stratified, which is likely 'due to the dif- 
fering densities of most substances, then the upper 
layers will inhibit evaporation of thc'7oWBr4ayei^ 
The evaporation of the lower layers wiU occur it the 
nohonal rate only when they are in direct contact vrith 
the atmosphere at either thermally or mg^anically 
prodi^ced holes. This problem can be overcomtr by 
taking two tetting samples, representing the two ex^ 
'situatiohs, these situations being: (1) no 
mechanic^ ^ thermal agitatioiij^esent so that only 
the least dense (top) layer is iiT^taci with the 
atmosphere and aUe to evaporate; (2) the vigorous 
agitadon so that all components of the sample come 
into contact with the atmosphere and can ^aporicte. 
* K two -samples representing these extremes are 
taken and tested '(a sample of just the top lay^ 
and a s^m^te, of the waste when agitated) and neither 
results in ^ fladiunable solution, then any linear com- 
Unationof the two situations should atsb be nonflam* 
inable. ^ 

The theoretical rationale for this evaporation in* 
hiUting effect of layer stratification is as follows:, at 
any given teinperature the moleculaiF motion, whidi 



is simply a manifestation of the kinetic ener^ of a 
sample, can be statistically described in terms of a 
Boltzman distribution. Qa^ those molecules with a 
kinetic energy ab&ve a certain levef have enouc^ erter 
gy to' escape the attractiw forces of the other mole* 
cules in the liquid phase and can escape into thtf gas 
phase.' "tibviously, those molecules' far below the sur* 
face have a very small chance of readting the surface 
with this minimum kinetic en«gy intact, dnce they 
are constantly being involved ia inetasric coBiaoiuf 
(colUsions where momentum, and hence kinetic 
energy, is ^changed) and 'will, on the average^'bse 
energy in these exchanges since they are themselves 
above the mean in energy. 

. . IV/Sotids 
TheTiBa^^tjiMion is one in whidi the sample to be 
tested is a solid. nrthOti''^9 of most substances, 
the actual combustion tak^ldace only after the suV 
stance has been vaporiied or dacompbsed^ heat to 
produce a'gas. Most solids have lower va|>or ] 
than liquids, due usually to die suonger intetmolto^ 
lar forces existing in solids. For thisreason, they are 
less likely to be flanimable since it takes more ener- 
'gy,'ihat is, a higher "temperature/' to volatilize them. 
It is rare for a solid to haw a flash o^fire point in the 
normal temperature range e)K»pt for ihote toUdi hav* 
ing a meaningful vapor pressure, Ulce napdiol. Be^ 
cause of this fact^.there is len danger of fire from 
solids. Since solids can exist in many different 
"states" (granular, amorphous,^ rigid, etc.)rthe flam* 
inability testing procedures must be very general with 
few of the specific details one has come to expect in 
standards. ' 

Als6 tests which measure the ignition'or flame 



13 



SACKGROaND FOR DERNtNG HAZARDOUS WASTES 



point of solids tend to give results vdiich are highly 
dependent upoathe conditions ofheating. Solids, as 
a rule, do not conduct heat as well as liquids, for this 
teaison localised hot and cold spots can develop when 
testing a solid, and give rise to an observed ignition 
point which may be different than the actual ignition 
temperatures. Thereforet presently available testing^ 
methods measuring such properties as the auto- 
ignition point of solids do not seem to useable in a 
regulatory system^ due to the inconsistency of the 
available test methods, and the problems associated 
wifh obtaininj^ representative sam^^s for testing. 
What can be used in place of a testing method could 
be a prose definition similar to that used by the State 
of CaUfomia: "A flammable solid is a solid whidi 
may cause fire through friction or vdiich may be ig- 
nited readily and when ignited bums so vigorously 
and persistently as to create a hazard . - 

CORROSIVENESS 

Corrosive wastes are of two-fold ooncem. The 
primary concern is for the safety of the waste hand- 
lers (haulers and disposers). Wastes capable of dam- 
aging tissue by corrosive «ction must be identified, 
and then property labeled to insure that they receive 
cautious handling. The second concem^ is that if 
wastes which are to be^ored for a period in a con- 
tainer are corrosive, they may conode the container, ^ 
leak out, and cause damaqe. There are standard 
niet!:ods available to judge if a specific waste might 
}>i cause for either concern. The Food and Drug 
Administration {FDA),theDepartmeait of Commerce, 
the Occupational Safety and Health Administration 
(OSHA), and the Department of Transportation 
(DOT) ^1 reference a test which can be used to 
determine how corrosive a particular w^^e would be 
to mammalian tissue (Title 21, CFR 19iH^.ll). 
The test ^^c^s use of an albino rabbit, anoMi^ 
is good correlation that substances corrosive to the 
skin of an albino rabbit would also be corrosive to 
human tissue. Unfortunately, thj; test is very expen- 
sive and time-consuming when run on a regular basis, 
that iSpfor each batch of waste, 

The second acea.of concern, the corr^on oi the 
container holding a ligzardous waste, can be addressed 
by a standard test de^bed by the National Associa- 
tion of Corrosion Engineers. This test determines 
how. corrosive a sample is to certain metal alloys. 



. This is necessary if: (1) the waste is hazardous and 
is to be stored in a metal container; and (2) the 
waste will come into c^tact with metal containers 
whicdi contain hazardous wastes. This test is de- 
scribed in the National Association of Corrosion En- 
gineers Standard (TM'01^9). The ^st consists of 
placing a sample of metal of known surface area into 
the su^iected corrosive waste and measuring -the 
weiglit loss due to corrosion after 9>ecified time inter- 
v^. This weight loss is then man^ulated by alge- 
braic equations to give stic&* information as mils , * 
metal corroded per year (perpendicular to the metal 
surface). 

It is imponSht to realize that this standard was' 
written for the primary purpose of determining the 
ability of a p^ticuiar metal to withstand corrosion, 
whereas our interest is in whether a particular "solu- 
tion" (sludge, durry,etc.)isitself corrosive. Thisdif- 
ference in philosophy, however, does^ot affect the 
validity of the test, and seems .to necessitate, only 
minor procedural changes. 

In the test as it was originally devised^ the exhaus- 
tion of the corrosive constituents ot th^ sample solu- 
tion was avoided by the addition of more corrosive 
constituents, or by changing the solution during the 
test. For waste identifi cation purposes this is 
unnecessary, for while the test was designed td deter- 
mine the corrosion ra» of a material which is being 
constantly assaulted by fresh solution, our metal 
containers are only in contact with a very limited^ 
specific amount of solution^ As long as the ratio of 
th^surface of test ^oy to the amount of test solution 
is smaller than the ratio of the hmde surface of the 
container to the total amount of solution in the con- 
tainer, any error will be on the safe s^e. Obviously, 
the alloy tested should be the one of which the oon- ' 
tainer is made. 

This protocol would not be foolproof. Pitting, 
galvanic, intergranular and other types of corrosion 
can cause leakage within a time period within which 
the test results would indicate that no leakage would 
occur. A decision would have to be made as to what 
time period a waste might be allowed to remain 
drummed before it would have to be tested. 

Another alternative to specifying a corrosiveness 
testing protocol is to specify container standards. The 
container linihg and drum gauges could bo specified 
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for vfastds whidi are to be stored for stipulated 
periods of time. 

REACTIVITY 
Hiere are -presently no recognizedjundard gen* 
ei^ testing methods for reactivity. Ilie pment ttgu* 
tatory metbod of. describing "reactive" materials is 
to publish iTIist of such, and then give a catch^aU - 
defimdon. 'These definitions do not, however, in* 
dicate a positive test for leactiv^i but rather describe 
the physical pecuUari^ ofthese reactive materials, 
for example, "a stronQ oxidizer" or "a 9elf*pol* 
ymerieer." Hits ambiguity results from the fact that 
i^e'"ht^y reactive" substances ace found to be* 
long to specific dasses or diemkals (for example, 
peroxides, etc.), there is no particular structure of 
"chemical composition that can be used as an a pn'ori 
indicator of "reactivity." Tttis ts because reactivity 
is solely a^ function of the thermodynamic descrip; 
tion of the initial, transition, and final sutes of the 
reaction components. 

These highly reactive hazardous substances are sub* 
stances which: 

L Autopolymerize 
11. R^ctwgoiousiy withairor water 
UlTAre unstable with respect to heat or shock 

IV. Are strong oxidizing agents 

V. Reactteadil/togiveoff toxicfumes 
VI Areatplosive 

These categories are not discrete^ but overlap. For in* 
stance some peroxides would Ht four of the above 
categories. 

^ All these categories (except IV) usuaUy reouire an 
external impetus to precipitate the reaction either in 
the form ofenergy asa"shock" or the addition of an 
initiating agent 

One common link among highly reactive sub* 
stances, and an important reason for their hazardous* 
ness, is that their react^ns can cause the. formation of 
^eep temperature or pressure gradients with time. 
There are staridard methods of testing for and measur* 
ing these effects. Differential Thermal Analysis DTA 
(ASTM £475) is one procedure that can be used to 
identify wastes which give off targe amoums of heat 
when reacting. The procedure consists of confining 



the sample in a spetiaHy design^d^ssel equipped 
with a Welded thecmat*cot^le; 

The test assembly is put into a temperature bath 
and then heS^y» aconstant temperature increment 
rate 'Hi^ d^^mntia! temperature (sample tempera^ 
ture mimu/wth temperature) is recorded versus bath 
temperature or versus a thermally in^ control mater* 
Jal-^e differential twnperature curve (that is, sam* 
pie temperature, due to reaction exothermicity versus 
^ath temperature, due to constant thermal input), 
is ^phicaCy analyzed to determine the ^hlreshold 
temperature for initiation of measurable reaction. 

Ukewise, wastes which^raact to form high pres^ 
; sure gradients can be identified by use of a reaction 
vessel equipped with a pressure transducer This can 
then be heated and the pressure iijcrease with time 
analyzed graphically. 

The |»oblem wjth rhese two methods lies in the 
fact that the resets must be analyzedandajudgment 
made. The results can be ambigu6us and not readi^ 
interpretable. For example, the pressure transducer 
only reads the pressure increase, but gives no indica^ 
don as to the nature of the vapor being formed 

There are standardized testing methods available 
to identify those materials which are pressure sensi* 
tive, or can be detonated by ^ock, such as the 
Picatmny Arsenal ter 

A test method whicn could be used to identify 
strong oxidizers would be use of a redox elcctFodeT 
Oxidation can be thou^t of as the toss of electrons: 
> a redox electrode measures the potential difference 
between the test soludon'and a ^ndard electrode* 
From this potential, a test solution can be judged as 
either oxidizing or reducing^ ami to what extent This 
test method can only be used on a liquid waste, and 
specific pr6tocob are not presently available to* use 
this method for determining the redox potential of 
wastes. 

The tests mentioned above are all specialized test* 
Ing procedures whi«h should only be run on a small 
percentage of wastes. An alternative method of 
handling^ the identiHcadon of highly reactive wastes 
would be to develop prose definitions of the effects 
of these' reactive wastes similar to the National Fire 
Protection Association categories for reactive substan* 
ces or oxidizeis, with a sapiple listing for each. 
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, SUMMARY 
As the foregoing discussion iUustrates, thedefini- 
tion of a hazardous waste^ (as required by Section 
3001 of the RSsoiiroe Conservation and Recovery 
Act) promises to be both sdenUncaUy, and in a pol- 



icy sense, a very complex task* Tfie variety of op- 
tions for definition of these simpler, physical param- 
^eters will compound greatly when the acute and 
chfonic toxicity factors are addressed. 



Chapters 

PRQSLEm RECOCHITIQN AMD DEFINITION 

BftCKCROUND 



BACKGROUND 
Acceding, to current estimates ^ the Office of 
Solid Waste, 336 ndllkm metric tons (wi weight) of 
industrial was^jes are produced anhualtytn the United 
StateSf with a yearly growth rate of about 3 percent, 
it is also estimated that aboUt 10 percent of this 
industrial waste is potentially hazardous. The in^- 
quate management of these hazardous wastes has the 
potential of causing an adverse impact on public 
health and the environment. This impact combines 
both the acute (shortage or immediate) and 
chronic (long^ange). effects of a hazardous oom* 
pound or a hazdrdous^ooinbinatton of compounds^ 
\andt is related to |}roductioVquantities ahd distribu- 
^n. In .EPA's Report to CongUss* cm hazardous 
wastes, EPA concluded that the prevailing methods of 
hazatdous watte management are inadequate and re- 
sult in the uncontrolled discharge of hazardous resi- 
dues into the environment. , 

TYPES OFDAMAGE.maDrarS 
OSW ^has compiled* hundreds of^^se studies of 
damages resulting ftom the impmper management of 
industrial r^dues, of which ^soine have been pub^ 
4idted. In the course of ti^s data^&eiing effort, 
OSW has recognized six m^jor .routes of 'environ- 
mental transpoi^ diat can^ result in the improper land 
dispotat ,of hazardous wastes: (1) groundwater con- 
tamination via leachate; (2) surface water contamina- 
tion 'via runoff; (3) air poUution via open burning, 
evaporadoh, sublimation, or wind erosion; (4) poison- 
ing via direct contact, (5) poisobing via th» food 

^Section 212 of the ReaburOe Recovery Act of 1970 ' 
required tb«t EPA prepare a oompfthendw report to Con- 
gress od the ftOT«9e and dl^ul of hazardotu wastei. 



chain; and (6) fire and'expbsion. Many cases docu- 
ment the tinmediate and bng-term danger to man or 
his environm^t ftom Improper disposal of sudi 
hazardous wastes. Three examfdeslfotlow: 

• Fifteen thousand drums of toxic and cmosive 
metal industrial wastes were duniped on farm- 
land, resulting in the deaths of large numbers of 
cattle from cyanide poiS(H:».ing and the contamina^ 
tiotf of nearby surface water by runo^. 

• Hexachlorobenzene .(HCB) was dumped in a 
rural landfill, where it sublnned into the air. 

-T^e HCB was uldmatdfy absorbed into -the body 
tissues of cattle^ resulting in the quarantine of 
20,WDhead of cattle by the Louisiana Department 
of Agriculture at a loss of approximate^ 3.9 mil- 
lion dollars to ranchers. 

• Chemicaf wastes were illegally stored anci 
dumped, causing the contamination o! the Co- 
hausey aquifer by petrodiemicals. This resisted 

. in the condemnation of ISO pri^te wells. 

TABULATION OF DAMAGE DATA 
, ^06W has i^ompiled an inventory of over 400 cas^s 
of damage resulting firom waste^isposal practices, 
nie^majority of studies in the inventory relate to 
industrial processing waste disposal; however, dam-, 
ages from th e disposal of pesticid^ and pesticide con- 
tainers have also been incorporated. The primary 
sources for this data-gatheiing effort were State en- 
vironm^tal regulatory agencies. 

Based oh 421 industrial and pesticide waste-related 
' damage ca$e studies compiled to date, OSW has pre- 
pared a number of tabulations which may help in 
reaching some preliminary condusions about pcevait 
ing damage trttids. 
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Table 2 categorizes tlie damage mectenisms in* 
volved in the analyzed case studies by' disposal 
method* It indicates^that groundwater contamina 
tion is the. most common type , of damage reported 
foliowed by surface-water contamination. Moreover 
in most^S^Tof established groundwater contamina 
tion, actual water supply wells (as compardi to mon 
itoring wetls) have been Effected. The table also 
shows that ''other land disposal/' which generally 
refers to promiscuous dump-iig or dumping on land 
not designated'for.this purpose, is the most signifi- 
c^t source of damage. 

It should be noted that the data summarized in 
the table are not nationally representative since 65 
■of the 421 cases studied were obtained from an in- 
complete survey of one State that already has a per- 
mit system for landfills and surface impoundments.. 
The most flagrant en\^ironmental offenses generally 



occur" in those States that do not have regulatory pro- 
grams for industrial waste disposal. Further, such 
States generally do not have adequate documentation 
of damages. , 

The contaminants, listed in damage incidents by 
disppsal methca^jTomprise a wide range of harmful 
and potentially harnj^* substances (Table 3). The 
largest' category-, miscellaneous organics (ijentified> 
in S8 separate incidents), includes some known.and 
suspected carcinogens, it should be emphasized, 
however, that in most documented damage cases, 
chemical analysis of the contaminants is incomplete." 
This is mainly due to the jexpensiv^ nature of thor- 
ough laboratory analysis, especidlly when organic con- 
taminants are involved. ' , ' 

Two other interesting observations derived from 
the tabulatbn of case ^ddies shoitTd be noted. One 
is that in 63 percent of the incidents of damage, the 



Table 2 

MECHANISMS INVOLVED IN INCIDENTS OF DAJVIAGE BV DISPOSAL METHOb^' 



^1 



Disposal Method 


Surface 
Impoundments 


LandfilEs* 
.Dumps 


Oth^ Land 
Disposal^) 


4 

Storage 
orv/a$tes ■ 


Sme]tin95f 
Slag^Mine 
tilings 


^mbef of Cases 


89 


99 


. -205 


15 - 


15 


Damage Mechanism 
(number of cases) 


* 






* 




Groundwater 


"57 


64 


117 


10 


' 11 


Suffa'ce Water * 
(170) 


42 


^" 49 


71 




8 


Air 
(17) ... 




5 


s 

9 






Flies, E>cplosions 
(14) 




'U 








Direct Contact Poisoning 
(62) 


1 


6 


40 


5 




Wells Affected*^'- 
- <140) / ^ 


52 


28 


/ — 74 ^ 




2 ' 



vd) The uhulatfon ts based on 421 cases studied thus far. The numbers in the matrix add tip to more than 421 , because several 
damage incidents involved more than one damages mechanUm. 

b) Haphazard disposal on vacant properties, on farmland, spray irrigation, etc. ^ ' ' 

c) Not indifded as a damage mechanism. " ■ - 



Note. The ddta presented in thi$ tabl^have bee.^i denyed solely from case studies associated with land disposal of induf*rjat wastes. 
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TABLE 3 

CONTAMINANTS INVOLVED iH DAMAGE INCIDENTS 
BY DISPOSAL METHOD 



CASES STUDIED: 421 







t 










Disposal Method 








' t 

t 


Sin^tin9t . 








oUnaoe 


i^nnciiuit- 


vnner i^ana 


oiRigt mme 


4tcra9' 


Conumimuit 




Impcundmentt 
* 


Dumps 




TatUngs 




Aj 


19 


^ 5 


4 


10 






Cd 


5 


3 


1 


1 






a , 


33 , 


11 


9 


12 


1 




<^ 






„ 1 








Ou 


' 20 


6 


4 


7 


3 




* Fe 

Hg S 


40 


10 


.20 


i 


4 




1 11 ' 


1 ' 


1 


9 






Mn 


26 


3 


J5 


4 


4 




Ni 


13 


B 


2 . 


5 ; 


1 




Pb 


-.22 ' 




6 


8 






Zn 


22 




s 


& 


3 




a* 


27 


XI 


6 


9 


1 




CN' 


19 


6 


4 


9 










& 




3 






NH, 


J4 


6 


2 


6 








16 


6 


2 ' 


7 




1 


, so/ 


18 


9 


2 


5 


2 




Inorfuuc Ad<ls« 


27 




, 4^ 


10 


4 


t 


Mhc. Inorganics ! 


83 


21 


25 


29 


^ 6 


2 


* . PCfef ^■ 


3 




I 


.2 






p4ttodi«micals 


27 




, 5 - 


10 




2 




31 


9 ^ 




-*12 






fi&ic, Orgtnics * 


8a 


19 


25 


39 




5 


; Bacteria 


U 


1 


2. 


8 






Ptstiddes 


' 71 


1 


6 


59 






Radioactive 


9 


2 


3 


1 % 


1 


2- 


Umpedflad Uachate ^ 




& 


' la 


1 


I 




Total ^ . ^^ 


689 


178 


183 


275 


34 


19 



^Dlipoiiiig on vacant ptopertlest on farihlaod, spray jrrigatioa, «tc. 

caiisatt?e waste disposal ^tion oocumd on the prop* 
eny of the waste generator; atthougli in nuny in- cr»\ 

* stances; th^ damage had spie^l off -ate when it was 
disoovei^. Th¥ second obMrvation rdates 'to the ^ 

"^3^6 frame of discovery of ddma^. Sixty percent of 
the available damage incidents lytrfr^iicoveied dfuring 
the past 5 years; however, tKe acts of wasti dis* 
posal responsible ftx the damage may have occurred 
ye^trs or even^ecades earlier. 

^ . * epaikijustrystudieI^ 

Under Section 212 ol^ the Resource Recovery Act. 
of 1970, the Office of SoUd Waste be^an examining ' 
probtems ^associated vrith hazardous^wastes. As re- 
quired t^. the Act, EPA submitted a report to Con* 
fcess detailing tbeir 5ndings and axidustons, that 
can be summariied as {oltdws: 



r 

e Substantial quantities , of toxic and otherwise 
hazardous industrial waste are generated annually, 
e Land-disposal of these materials is iocie^a&hg 
as a result of increased i^oduction and consump* 
tioA, and due to the institution. 07 air and^water 
pollution controls. 

e Regulation 6\ nonradioactive hazar46us pastes 
is, at present, nonexistent at the Federal tewal,'and 
variable in extent ^nd inconsistent in enforcement 
on both the State and local level, * 
e there is little economic incentive for generators 
to dispose of their hazardous vwte in an environ* 
4 mentally adequate mann^. 

As a tesult, the Administration proposed that Con^ 
gress enact legislation designed to. prevent dai;gerous 
and otvironmentally unsound hazardous^aste treat- 
ment and disposal practices. 
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It was aSPaient that should the proposed k^isla* 
tionpass, tbepteventive measures must be based on a 
firm Ibimdation of knowledge ard' indisputable evi^ ^ 

*denoeJm order for remtting standards to be practi* 
calf^uitable, and implementalte. This would re* 

squire coniidet^bly more inforination on- the genera^ 
tion and Characteristics of hazardous wastes, and on 

^ the techn^o^y available for adequate treatment and 

:diipo5al than ha<l been developed to date. Therefore, 
the Office of :Solid Waste undertook a series of 14 
industrial studies to.determine: (a) types, quantities, 
and source^ of those potentially hazardous wastes, 
which are or. will be'^generated by' industry; (b) pre> 
sent practices for treating and disposing of hazardous 
Wstes; (c) control technology whidi oould be ap: 
to reduce the hazaids pre^ted by these wasteTupon 
disposal; ai^ (d) the cost of control technology. 

Hazardous Wast^ Quantities 
,The 14 industrial waste studies conducted-by the 
Office of SoHd Waste began in January 1974^ and 
were completed in January 1977, The majority of 
data collected were through telephone intetvi^ws, 
plant visitEi and a sample and analysis program* 
Approximately 200 nUlUA metric tons of total in* 
dustry waste and 29 niillion metric tons of ^tendally 
hazardous wa$td (wet wei^t) were generated in 1974 
by the 14 imlustrial. sources (Tables 4 and S). 

TABLE 4 

US, INDUSTRIAL WASTE GEHElfATlON 
(MILLION' METRIC TONS ANNUALLY) (1974) 



Total 
Dry 



Total 
Wet ' 



1, BAl^rii^' 0^00 0*Oia 

«xplosiv«« 2^00 7^00 

, 4. ElectropUtSng 0,909 5^76 

5. Paint* < ' ' 0;J70 • 0J96 

6. P«troIebmt«ruilng 0*425 L757 

7. Fttfnnabeutictli 0^ 1^18 
-8. fdmuymfttab 100342 109*902 

. 9.>textUe dyeing ftnd finhhing 0310 2^99 

10. Rubber W plasties 2,007 3*254 

11. Luther tfttittSng and finishing 0^64 0^203 

12. Special in4diin«iy 0305 0366 

13. Elftctrdf^co^mponentt 0^37 0^0 

14. WaM^oilte^^ftiln^ OJ57 0^57 



TABLES 

POTEHTIALLy HAZARDOUS WASTE QUAMTmES (U^.) 
(MILLIpH METRIC TONS ANNUALLY) ( 1974) 



Industry ; ' 


r^ry Bash 


Wet Basis 


1. Bitttrie* 


0^X305 


0*010 


2, biorgtoic diemlcals 


2,000 ^ 


' 3v4O0 


3, Organic diemicab, pesticides, 






explosives 


2,150 


6.866 


4, ElectropUting 


0,909 


5J276 




0,075 


0.096 


6. p^boUumitfioing 


0,625 


1-757 


7. Pwmicnitic^ 


0^62' 


0.0^5 


8. MherFmtteU 


4454__. 




9* Leetliftr tant^^and^Iniihiiig^ 




0.146 


10., l^xtUe dy^Dj^nd-ftfOSitag 


0^48 


- 1-770 


1 1 .Rubber «iiia^kstics 


, '0^05 


0,785 




0.102 


0*162'- 


13. Electrofiic coiiip<meQU ^ 


0.026 


0*036 


14, Watte oil re-retinjtng 


0^57 


a.057 


Totals 


10.763 


28.755 



Total* 



14747a m.598: 



Two intei&ting obsetvations derived ttom the 
tables should^b^ noted, Firstof^ll, the hazardous 
portion of the waste is appij>ximately 14, percent 
(wet weight) of the total industrial, quantity, this 
percental is larger than the 10 percent c^mated 
for all^Lidustiial wastes* Therefore, these p^ttcular 
Industries are thou^t to-generate the maiority of 
the nation's hazardous wastes. The second observa^ 
tion is that foiir industrial categories-primary n)|talsr- 
organic chemicals, pesticides, and explosives; elec '' 
tioplating and metal finishing; and inorganic diem^ 
icals-aocount for 83 percent o^ the total hazardous 
waste produced (wet wei^t) from the 14 industries* * 

The geographical distribution of potentially haz^ 
ardous waste quaiitities shows that Jthe majority of 
hazardous wa^e is generated in EPA Regions HI, 
IV, V and VI, which are the niajor industrial sectors 
of the country, that is, the Mid^Atianitc Region, 
Southeast Region, Great -Lakes Region and Gulf 
Coast Region (Table 6), • « 

When the potentkl hazardous wa^ growth for 
the years 1977 and 1983 is projected, indications are 
that all 14 industries wOl generate a greater quantity 
of Hazardous waste (TaUe 7). The generaticHt rates 
will range fh>in a 24 percent growth in thft prmiary 
metals industry to a 2009 perceiit growth, in the bat* 
teries, industry. A large percentage of the growthJDi 
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due to the institution air- and water-pollutibn con* 
^ Ocoi tecbnotogy mat has be«n or will be added 
JFig«icl)> \ , . r 

Treatment/Disposal Technology 
In oonducting tha 14 industrial 'waste studies, 
trBatniem and. disposal operations were also con- 
tacted to assess the types of treatment/disposal 

TABLE 6 . 

. PdrENTlALLVHAZARD^USWASTEQUANTim'- 
BV EPA RE^ION**^> 
, (MILLION METRIC TO^S AMNUAtL Y) 



EPA Re^ti 


Dry Basis \^ 


W^tBas^ 


I 


205,171 \ 


1^08,486 


II 


58M^ 


1 1920,524 


m 


1,720,138 


3,888,173 


IV 


M34^8a 


4.451,865 


V 


2,647372 


6,541,708 


VI 


2,797,065 * 


^ 7,120,978 


VII 


161,932 


5S8,595 


VlII 


220,071 


517,736 


IX 


550,693 


M87,?ll 


X 


439 .ai 8 


' 1,059.038 


ToUl 


10, 763^0 & 


28,755,014 



{a} Qiumtity figiiies were obtained from contractor esti- 
* \. Tnat«3 ot tho«e vmt«3 whid^ are potentiaUy b«^canl<^u5 in 14 

" industrial categories* 

(b) Appendix B indicates the States located m the dif 
ferent EPA Regions* 



FOR HAZARDOUS WASTE MANAGEMENT 

niethods used for the various types of wastes, Fxom 
the studies, it was found that land disposal [that is, 
landfill, surface impoundment, etc*) is the most pre- 
valent method (approxiinately 6^ percent) used by 
industry to manage their potentially hazardous watses, 
with treatment and recovery techniques (such as^ in* 
cinttation, recovery, eta,) making up the remaining 
17 percent ^ 

National Impact of Hazardous Waste Practices 
In oid( r to ifatn an understanding of the nation- 
wide potential for health and environmental damages 
related to industrial waste di^^, OSW made an 
a^fsessment^ of-the envirciunental adequa^ of cur* 
rent disposal practices, as^related to the estimated 29 
million metric tcms of potentially hazardous residuals 
that' have been identified in the industry categories 
, considered. The assessment of environmental ade-' 
quacy was based on the disposal practices employed 
by typical manufacturing facilities-'those which em- 
ploy average diq)osalt technology relative to other 
plants in the same industry. The modes of disposal 
c have been identified as ^vironmaitaUy adequate or 
inadequate. 

Pn^vaiUng disposal practices can be categorized on 
the basis of estimated-environmemal adequacy, and' 
the percent of total wet weight attributable to each 



TABLE 7 

POTENTIALLY HAZARDOUS WAST2 GROWTH PROJECTIONS 



[ r 


c 






Amount 






4 








<MiH. Metric Tons/YrJ 








- ''^ 1974 




1977 




1483 




% Qowth* 


- ^fndusuy , ' 


Dry f 


Wet 




Vkt 


Dry ■ 


Wet 


74 * '83 


K Batteries 


v0^05 ^ 


0X^10 


0.082 


0,164 


- 0,105 


0,209 


200O 


2. Organic die micali 


2,000 


3<400 


2.300 


3.900«, 




4.800 


40 


3^ Organic diemlcali,pestiddes 
















and e^oiives 


2,150 


6,860 , 


3,500 ' 


11.6^ 




12,666. 


^ 77 


4. Ekctroptating 


" 0,909 


5^76 


1.316 


4,053 


1.751 


5^60 


92 


5. ^nt and allied product! 


0JD75 , 


0.096 


0.004 


0,110 


0,105 


0,145 


40 


' 6. PetioUum refining 


0^25 


1,757 


0,715 


1.B41 


0,811 


,1,888 


30 


7. RiarmaceuticaU 


0^62 ' 


O.065 


0.070 


, 0^74 


0.104 


0^08 


68 


8, Primary metak smelting 
















and refining 


4,454 


8^35 


4.732 


9,104 


5,536 ' 


lj,418 


24 \ 


9, Texile dyeing and finishing 


0.048 


1,770 


0,500 


1,870 


0.179 


0,716 


' 37^ 


10^ Leather tanning 


0J045 


0,146 


0.050 


0,143 


0.068 


0,214 


' 51 


11. Spedai mach>n«ry 


O.102 


0.163 


OjC>94 


0,153 


0.157 


0,209 


54 


12/ Electronic oomp^n^nts 


0^26" 


0^36 


0j036 


0^78 


0.050 


0,108 


92 


^,^^3. Rubber and plastics 


0^05 


0.785 


0.242 


0.944 


. 0^99 


.1^04 


46 


-}4f 'Waste oil ft'Cefining 


^^0^57 


'(no 57^-^ 


~ojor4 ■ 


0jO74 


0,^4 


0,144 


253 


totals (To Date) 


ro,763 


28.755 


13.795 


34,174 


15,909 


.38^89 


48 



"^Figures -based on dry weiglit quantities. 



PROBLEM RECOGHITIOH A^D DEFIHITIOH 



15 



lia*METAlCTON$DnVWimHT} 

\^ \ TOTAL WASTES 

rOLLUTlOtJCONTftOL RlSlDUAU 



200 
ITS 
160 
125 

100 
I 

0 



. lOf ,6 



1475 



211 




1974 



107? 
VEARS^ 



1«e3 



Figura 1, Ptojecttd Growth in Wa^e Quandties for 
Fourteen Industries 



disposal practioe can be estimated (Table JS), The 
primaiy disposal method employed for hazardous 
industrial wastes i$ lagooning in unlined suiface im^ 
poundments, and this method accounts for neady 
half of the total of these wastes disposed. - Lined 
imijoundme'nts that were oon&^red adequate receive, 
less than 0.1 percent of the total Dumps or other 
nonsecure land surfaces receive the second largest 
quantity. Together, these foms of land^ disposal 
account for approximately 80 percent of the total. 
Incineration is the third major management practicb 
now in use, with uncontrolled incineration account^ 
ing for almost twice the amount adequately handled 
through controlled incineration 7ht result is^ that 
over 90 percent of the approximately 29 million 
metric tons ,(wet weight) of potentially hazardous 
waste generated yearly by the 14 key tn^lustries is 
-handted by disposal practices whidt do not^s^ ade- 
quate to pipvide protection of public healdi and the 
environmetft. This estimate may be $omewhat;j}essi' 
mistic because a small percentage of unlined surface 



TABLE 8 

ESTIMATED ENVIRONMENTAL ADEQUACY OF 
DISPOSAL PRACTICES FOR POTENTIALLY 
HAZARDOUS WASTES* 



Disp^ Ptftctiot 



Pi«fC«iit of TetaWet 
Vlfei^t ot FbttmiaUy 
tvmirdous Wattts 



Gavironmentidly Iit*deqtiit«^ 

t;nliA«d Suiface bnpOfundmenu 

Noa-Stcttto LandfUU . 

tJnccKftiolled lodoemtion 

Dccp^dltnjfictioii 

Laadjpmding 

U«e on Roads 

Sewered 

Total 

EnvironmentaUy A(]<»quat« 

CbntraQed todoeration 
« Secure LandfUU 
' Recovery - 

lined Surf«Oft Impoimdmenti 

"Wastewater Treatment 

AutodavfnQ 

Total 



483 

1.7 
' Z 

< a 

< -1 



90A 



5ii 

1.7 

< 4 

< 4 

< a 



9j6 



^Baied on anmul ^^neration in 14 key^induftrlei during the 
period 1973* 1975. v. 



impoundm^tsand nott^ecuit landfills may be located 
in areas that preclude the escape of pollutants into 
the environment. On the other hand, this estimate 
may not be so exaggerated if one considers that the 
locations for landfills and dumps tiaditi<HiaUy have 
been selected on the basis of economic rather than 
environmental considerations. Waste disposal usual^ , 
takes place on. land that has little or no value for 
other use^, in such areas as mardilandSr abandoned 
sand mi^ gravel pits, old strip mines, limestone sink* 
holes, etc. Most of these sites h"ve hydiat^ oon< 
necttons with natural waters. Similaily, most indus- 
trial surface impoundments are unlined and were not 

, dted on the basis of hydrogeolo^cal considerations. 
Tlierefore, one could venture to say that up to 90 
percent of potentially hazardous wastes are disposed 
of by questionaUe methods and are ultimately sus- 
cep^ble to escape into the environment. 

There are other circumstances underscoring the 
agnificant potentij^. for nationwide damages^mln* 
dustrial waste diapoa^. One is that most manufacture 

* ing industries are located iu the 'Wvet radons" of the 
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nid^ri, where ^coundwater and surface water con- 
tamination m TDon likely. This point can be iUus- 
ttated "by superimposing the majoureas of industrial 
activity on a contour map comwung rainfall and 
tvapotiai^qpiration data (Figtue '2). The areas of 
maximum rainfall and minimum evaporation are gen- 
etatty m the eastern thir4 of the natiooi where most 
manufacturing and, consequendy^ industrial waste 
disposal take i^aoe. 

A similar map ^ows where the nation's principal 
underground aquifers are located in leladon to indus* 
trial concentratioh (^gure 3),. One can draw three 
gineral"lxmclusions from this rnap. Tlie first is that 
'most areas of high concentration are underlaid by 
principal aquifers. The second is^ that some of the 
most heavily used aquifers sre located in dry regions 
of the nadon^ where the risk of groundwater con- 
taminadon from {and disposal practices is lej^tivdy 
small. The relatively small risk is co'unterbalanced by 
the fact that any contamination of these scarce water 



resources would result in particularly severe environ- 
mental and economic damage. The third conclusion 
derived firom this map is that many groundwater 
aquifers in highly industrialized areas are not current- 
ly exploited as major water resources. This inter- 
pr^tion is somewhat misleading^ however, since the 
map does not-designate those areas where ground- 
water usage is moderate at present but expected to < 
increase significandy. FVom an environmental per^ 
spective, of course^ the risk of groundwater con- 
tamination should be viewed with concemi regard- 
less ,bf curren t usage rates. 

OTHER SURVEY APPROACHES 
The data collected from the 14 industrial waste 
studies have been most helpful in presenting a broad 
national picture of the hazardous waste managerhent 
problems. However, the quantities calculated are 
based on aVery limited data base. A comparison of 
the number of personal visits made to the 14 indus- 
trial categories with the actual number of facilities 




Figure 2, Precipitation - Evapotranspiradon Potential Contours and Industrial Centers of tiie Conterminous UjS. 
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Figure 3. Major Aquifers, Well Withdrawals, and Industrial Centers'of the Contenninous U^. 



operating, indicates that exxxpt for the waste oil re- 
retining industry, no more than 7 peroent of the in- 
dustry warcontacted and contributed jlata (Table 9). 
Also, in o.nly five of the industries was a sample and 
analysis program performed {most of the samples 

.collected were grab samples). Additional surveys 
Aoukt be performed on a smaller scale to increase the 

^confidence of these data. This could be.accomplishe4 
thiougb.Stitft haiardous waste surveys and through 
information collected. through the planning agencies 
created under Section 206 of the Federal Water Pol- 
lution Act as amended {"208" Plajuiing Agencies). 

State Hazardous Waste Surveys 
As a first step in managing the increasing hazardous 
waste problem, each State should conduct a sut^wide 
haitarddus wa^e survey to establish an infonnation 
base. For the short termf this information base will 

^demonstrate the magnitude of the hazardous waste 
prbb^m; document the need for legislation and regu^ 

'lation, and identify the hazardous waste sources and - 
sinks tl|at '5b,ould be regulated. ^Over the long term, 
the information base will indicate the effecttyene^ of 



a State's hazardous waste management program. A^ 
g6od survey will also helpestaUish surveiUance priori^ 
ties and enforcement actions. / 



TABLE 9 
NUMBER OF PLANT VISI' 



Group I 


No.^U 


No. PttnU 


6attttl«s 




26S 


Inorganic chcmlcaU 


63 


1607 


P«tt ol«um jeHning 


16 


247 


Organic chemicals, pe£tidd«s, 








53 


2200 




35 


1058 


Paint 


71 


1S50 


ternary metaJ^ 


S3 


2717 


El«ctioplatin9 


40 


20,000 


Group 11 






Tanneries 


28 


386 


Special machinery 


35 


3906 


T«xtil«s 


80 


2000 


Rubber pUstjcs 


85 


2150 


Electronic components 


23 


2855 


Waite oil re^cefUunq 


5 
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^ A compiehensjve survey should include facilities 
that 9^iterate hazardous wastes; facilities that receive 
hazardous wastes for storage, treatment^ and final dis* 
posal; and ihe collectors and haulers who transport 
hazardous wastes. The objective of the survey would 
*lye lo establish a statewide mass balance of hazardous 
washes. Purveying only one portion-of the hazardous 
waste life cycle will not define tiie total problem. 
Authority to Request Data 

In a few Statues, legislation has been enacted to 
specifically regulate hazardous wastes. Pursuant lo 
that legislation, formal reporting^ registration, or per* 
mit systems are being implemented. The^ata from 
these systems can provide the information necessary 
for a hazardous waste survey. In some other States, 
th^solid waste management legislation is broad 
enough to include wastes oiher than municipal^soUd 
wastes, that is, hazardous wastes. ^In these cases, re* 
porting, registration, or permit systems can also be 
used to gather data. 

If existing waste-managem^nt legi^tion Is not 
bfoad enough to require information from generators, 
collectors and haulers^ and disposal facilities, it may 
be posable to uA information -gathering authority 
provided in other legi^tion (for example, air* 
poUudon-control legislation or water -pollution -con* 
trol legislation). States can and have required genera^ 
tprs to provide hazardous waste in^prmation vnth 
their water discharge permit applications. This ap. 
'pr^h requires, coordination with and the coopera- 
tion of other State environmental programs. 
' In situations where a response is mandatory, the 
data gathered should be fairly reliable and ^nearly 
complete. Many States, however,' will not be able to 
use any existing information -gathering authority to 
.conduct a hazardous waste survey. In these cases, the 
States will have to rely upon the good f^th of the in- 
dtmries which they axe surveying. States that have 
conducted hazardous w^e surveys by mail and vnth- 
out data-gathering authority have received less than 
50 peroen^ response to their V^^iries. Telephone 
foUowHip \o the mailings has iriaeasad the response 
to.a much as 70 percent. Other States vnthout data* 
gathering authority have conductea on ^te interviews 
with potential generators with a much higher success 
rate (greater than 90 percent). Therefore, the on^ 
site interview is the best. approach lo assure maxi- 
mum coverage of hazardous waste sour^ces and also to 
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minimize data ot poor quality . It has been found that 
even when industries respond, the reliability of the . 
data may besuspect.whichisduein part to the reluc- 
tance of industry to f)tbvide data which eventually 
may be used to formulate regutaUons. 

' Survey Procedure (Onsite) 

Each facility that generates or receives a hazardous 
v;aste should be visiter!, and operating ^ersonnd at 
eacb^facility should bo interviewed, if possible. The 
State can achieve greater depth and increased aocur* 
acy information, as viell as better response rates 
from a visit to each generator and disposal facility.* 
Firsthand knowledge of hazardous-waste problems 
gained during interviews virill be of lastmg benefit to 
the State hazardous waste program. 

Most State environmental programs have field per* 
^ sonnet (in regions or districts) who can assist in con* 
ducting a survey. With minimal training, these indi* 
viduals could conduct approTomately 20 interviews 
per month. Each individual conducting in^rviews 
must receive base training for the task^ and should 
review the technical literature before each interview 
to familiarize themselves with the types of processes 
and wastes which they are likely to encounter during 
the interview. 

Before actually beginning interviews, the proper 
groundwork should be laid by identifying potential 
' generators and disposal facilities, developing interview 
forms, and most importantly, soliciting the coopera* 
tion of othei organizations (for example^ trade asso* 
ciaiions, local health departments, other State agen* 
cies, etc.). Without this cooperation, the results of 
most surveys would not be as productive and useful. 

Each generator, disposal facility, etc.^ to be sur* 
veyed, should be contacted to make an appointment 
and to t^efly discuss the reasons for the survey.' 

Poteniial Generators 

Several States have used Standard Industrial Cldtssi* - 
ficaiion (SIC) codes to identify groups of hazardous ^ 
waste generators and have found the codes to be in* 
adequate. (SIC codes are established by the Offio; of 
Management and Budget and are published in (h« 
Standard indtistr/ai Cbssificatfon Manual.) The man* . ^, 
ual and codes do not identify individual iacilities 
or potential generators, and they are not asdescrip* 
tive and inclusive as would be necessary for a conS^ 
plete hazardous waste survey. The elearoptating 

.25 
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ioduEiry-can be used to illustrate the problem. Ap- 
proximately tN0*tbird5 of the ^ectroptating industry 
'in tht United Sui& consist of '*captive shops/' 
.whidh are^not list^^nder the slC code for the elec- 
troplating intlustfy. Therefore, if a hazardous waste 

- sunrey-it the eltctioptating industry focused only on 
those electroplating shops which could be identified 

^^1^ the' SIC codes» many electroplating waste streams 
muld be omitted. ^ . 

Manufacturing directories, which may also be 

* based 6n SIC codes, do identify specific facilities but 
do not include all of the industries which are poten* 
dal generators of hazardous waste. Pesticide appUca- 
tors, utilities (railroads electric utilitifs, etc.), mining 
operations, aivl federal and Sthte facilities are exam* 
pWft of potential generators that not usually in- 
cluded in manufacturing directory listings. Manufac* ' ^ 
tuiing directories can also be out of date or incom- 
pleieA It is therefore recommended that other Ust- 
ii>QS (fyr example, air poUi^Hon emission inventories, 
water discharge permit applications, etc be reviewed 
toexpai^ upon the basicSiC code ;uid manufacturing 
directory listings* 

>rbe.Survey Data Collection Guide 
A survey data-collection guide diould be developed 
and used by all interviewers to insure th^it they are re- 
questing and gathering similar data during their inter- 
views* Development of the data^coUection guide is ^ 
one of the keys to a successful survey because the 
types and format of the questions included in the 
^uide will dictate the quantity, quality, and useful* 
ness of the data gathered* An individual with experi- 
ence in conducting surveys and designing survey 
^ forms should be consulted for this aspect of the pro- 
gram* 

Data should be gathered for a base ye^r (for 
example, calendar year 1974). ^ the information on 
hazardous waste quantitieSp technologies, costs.etc*, 
will be on a comparable^ basis with respect to time. 
Attachme^tJgkJ^an outline of lopdt whidi are con- 
sidered appropriate for a hazardous waste survey. 

Much of the information described in Attachment 
A can be obtained from air pollution emission inven- 
tories, water^disdiarge permit appJicattons, or other 
State records. If information is available from these 
or other sources^ it should^^iot be requited again 
in ±e sm^y interview* Some o 
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therefore be difHcult to obtain without adequate 
authority. The main objective of the survey is to 
leam about th^ life cycle 6f hazardous wastes.' 
specific infonnation concerning hazardous wastes is ^ 
not available, hazardous-waste generation rates can' be 

estimated by using waste gen^ation^ factors. Waste * 

* 

generation factors usually require data relating to a 
facility's production capacity (for example, 0^24 kig 
of waste per 1000 kg of product). Comparisons can 
abo be noade with similar facilities of known size, . 
($roduct'on capadtyp and geh^r^tiotj rates to estimate 
hazardous wa^e generation. ' 

- Various approaches xan be taken in develcpthg 
a data<ol!<)Ction guide. Specific guides can be de^ 
veloped for eadi industry (electroptadng, battery 
manufacturing, itc*). or a single survey guide can be 
developed to survey the various phases c.f the haz^ 
ardous waste life-cycle (generation; trausportationp 
treatment, disposal, etc.). The advanuge of the latter 
type of^^iide is that it is not limited to a single in* 
dustty. Each State should taOor the data collection 
* guide to its individual needs* 

Data Storage, i^^ling and Display ^ . 

The data gathered during the survey should be re* 
viewed for completeness and accuracy^ and then 
stored so that it is readily available and usable* The 
d^ta w31 probably .first brused to produce a survey 
report describing hazardous waste management pra^* 
tices in the State* Topics that would be of interest 
for a hazanlous^aste survey report include t)ie types, 
quantities, and' distribution of hazardous wastes >vith* 
in the State; the types, numbers, capacities, and dis* 
mbution of treatment and disposad facilities 'that 
handle hazardous wastes in theState^and theflow of* 
hazardous wastes into and out of the State* in order 
to standardize hazardous-waste reporting, quantities 
of hazardous waste sl.*ould be reported on a dry* 
weight basis* An estimate of the' weight oi the water 
portion of hazardous waste shouj^d also be given* 
Projections of future hazardous waste generation* 
based on growth piojef^ons for the State's poputa^ 
tion and industry are also appropriate* 

The hazardous waste survey wUl probably be sub- 
ject to refinement as the hazardous waste manage- 
ment program matures. For example, if a permit or 
rcgistration^stem were implemented, hazardous 
v/aste genefation and dis[$os3l data would become 
more readily available and more acciirate* From 
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time to timo it will prdfe^yy be necessary to produce 
new br supplemetitary sur^ve^eports td, describe the 
status of the^program. The data storage and handling 
systm should be flexible enough to pernut {he 
development of sununary reports, to track the pro- 
gress of the overall prd9ram, and to track the progress 
of individual facilities. 

'"203 Planning Agencies 
The Federal Water Pollution Control Act Amend- 
ments of 1972 delineate water quality ^goals which 

are to be met by 1983 and 1985. The Act calls for 

♦ 

the formation of state and area-wide planning agencies 
to ."encourage and f^ilitate the development and 
implementation of aiea^wide waste treatment manage- 
ment planSx" These plans are topresent an integrated 
comprehensive system for managing water quality 
problems. 

Authority to Request Data. The Act calls for 
plannei^ to develop techniques to control the dis; 
position of all residual, waste generated within the 
planner's^ jurisdiction that coukl affect water quality, 
and to control the disposal of pollutants on land or in 
subsurface e^avations to protect groundwater and 
^rface water quality [Section 208 (b) (2) (J) and 
(b)(2)(K)}. 

Residual wastes are defined as those solid, liquid, 
or sludge substances resulting from roanis activities in 
the urban, agricultural, industrial, and mining en- 
vironment that Bte not discharged directly into water 
after ooHectton and treatment, if any. Residual 
wastes include municipal solid waste, industrial 
wastes and sludges, hazardous wastes^ and sewage 
sludge. 

State ^(or designated area-wide) planning agencies 
can develop alternatives to control the disposal of 
residu^ wastes only after assessing the problem, 
examining alternative practices, and soliciting ap- 
proptiate public participation. 

Survey Procedure. The term Best Management 
Practices (BMP) refers to a practice or combination of 
practices that has been determined to be the most 
effective and practicable (from a technological, eco- 
nomic, ^nd institutional standpoint) means of pre- 
venting or reducing the amount of pollution generated 
b/ nonpoint sources to a level compatible with water 
quality goals. A BMP does not necessarily imply a 



single approach; rather, a BMP for residuals may be 
^ combination of techniques and practices that must 
be integrated into an overall effective residual waste 
management system for a given area. This concept 
can apply to a hazardous waste management system. 
However, before the overall hazardous waste manage- 
ment plan is derived, the State or designated area- 
wide planning agency should determine the extent 
of their problem. A survey technique similar to the 
one discussed in the previous section "Stateiiazard^ 
ous Waste Surveys/' would be most appropriate to 
determuie the hasardous waste management problem. 
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ATTACHMENT A 

DATA COLLECTION GUIDE 
FOR AN 
INDUSTRIAL WASTE SURVEY 



^ GmmI infortnition (to b« obtiiMd from each facility)* 

F^Hty naiiw : 

l^lity^locatloo 



Facilfty 



Factlfty miilin9a<klnss . 



Factlity i 

Factlfty eofitact 

SIC QTOUp ntinft and fmir digit number. 
Sdcondary 



. Telephone no. 
Telephona no. 



Primary 



Tinwperiod for which data If repfjnentative ^ 

Number of ami^oyeei Facility 

- EHhir obtain « ptat of the facility showing the location of onsite proce» waite iterage, treatment, and 
cfopotal from the fad Uty personnel or sketch a diagram of the fKility on the back of this page. 



B. Warte characterization (applicable to generator, tfeetmet|t/acMl incinerator facilitiei). 



Piroeess waste 








Procesa origin 








Ouantity of watte 

Annikl rait 

Aver^ hourly 
rate 

Maximum hourly 
rate 


























Wartattream 

oocnposHbo 
(weight baiis) 








Pioceu products 
Quantity 















Attach flow diagrams of each process showinff product and waste streemi, if availabla> 
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StorsQ* mvthodotogy (applicable to garaf^ors, trutfMnt and disposal facilttin and collators and hjuttrs). 



ProcattwastM 
storad 

Quantity 














Typtcf stofigt 








Fraquahcy of transfmr 
^ ^.tojha ftorage area 








Fraquamy of transfer 
from the stor30tt 
area 






* 


Mathods of transfer 
to and from 
stor^. 








Safety prooedurtt 








Emergency plans 









Transportation methoH^ology (applicable to generator* storage* and treatment facilities and oollactorsand haulers). 



Wastes transported 
Quant*t?r7 












/ 


' Destination 








Waste 

composition 








Spacial handfing ^ 
procedures 








Emergartcy plans 








" / ■ * 
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Tmtmtnt mvthodology (applicablc^o gtn^raior and trtMmtnKtedlitiat). 





■ 






Quantity 








Compotition of 
wartfftfMtMt 






> 


TrettfTWit rmthodt 






i 


Ectuipnwm ttt«d to 
tnatwaitM 








Products 









DMcribe the wastftf from the tr«atment facility usin^the waste characterisation portion of the suida. 



IXtpocal mtthodology (applicabfe to generator, treatnwnt, and disposal fHlitfes). 



Land ditpotat 



vi«£tt 

Quantity 
Compoution ^ 






1 




t ^ 










Typiof ditpoaal 








. Unartypt 






* 






\ 




Lmhau 

coHaction 








Ofpth of facility 








Oittanoa to ground 
vtttir 






— r 


SittMcgrity 








LMchatt 
treatmant- 








Burial methods 








Types of leechate 
anelyfU 









Describe methods used to identify a'nd mark the location of hazardous wastei, 
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piipbial rMthodology (continuK)} 
Incfnintion' 



CompoiitioA^ 




































AUXnMfV ™*' WPl 
















Air polltftiQfi 
oontrolt 




















■ Air pollutibfiptrmiit 
















to indntrttion 









Dttpofil mufiodotogy (cofittmml) 
Othtrdtipotal mtthodt 







— ? — ' 












OcMm dumping 








* 

Rtdfimtr 








' Will jnitetion 








Othtf 
















* 




V 
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CONCEPTUAL FMmEVfORI^OREFFECTtVE 
HAZRRDOUS WASTE mflNflfiEmENT 



The. potential for damage to public health and to 
the environment from mismanagement of hazardous 
wastes (see Chapter 3) justifies the iiej»d for imple* 
mentation, of an effective hazardous was^ manage- 
'inent program* . \.i ' 

Current EPA^alr and water le^slat^ concerning 
pollution discharges focus^ion industrial stationary^ 
source emissionsby requiring new, source performance 
standards and ^effluent limitation guidelines. Such 
requirements on Industrial categories are Congres* 
.-sionaliy mandated. Emission controls appeared neces^ 
sary because (I) man^mad^^bient 'Controls" (other 
than water dilution) are -impossible, (2) sources aiB 
gecwgraphically fixed, tiiat is^ each plant is faced mih 
an immediate problem of treatment, and (3) surveil^ 
tance and enforcement of emission limits are much 
moTB practical tiian is waste-load allocation or 
ambient-air modeling. 

In otiier words, wiUi regard to air and water dis^ 
charges, plants are stationary and emit to a moving 
receiver (air or water). Thus^ regulation at the 
receiving end (ambient levels) is. very difficult. 
Sampling the emissions into the receiving medium and 
exercising control- at Uie discharge sitels not only^ 
logical but^ perhaps, the only. practical approach. 
AlsOr with a moving receiving medium (air or water), 
it is difficult to establish a ciirect link between a spec^ 
ific plants emission ih terms of its effect on the 
environment and public healUi, In Uie case of air, 
this is due to such variables as wind velocity and direc- 
tion as well as tiie ambient levels to wtych Uie plant is 
contributing. Similar vagaries exbt witii water dis* 
charges. Streams have different fbw rates^ bottom 
sediments have differing sorption characteristics, etc. 



Land dispo^^on the bth^r hand^ is a mo^ readily 
cotntioUable medium. The sink (the^land) is fixed, 
and the wastes entering it are the variables subject to 
control in terms of tiie capabilities of a particular site 
to accept specific amounts of certain wastes. ' 

WASTE MANAGEMENT 
Industrial hazardous wastes (whether solids, 
powders, cakes, sludges^ slurries^ liquids, or cont^ed* 
; gases) are a unique problem because they are 
transportable, and. they may be immediate polluters 
of tiie land as well as future iijazards in tiie air and 
w^ter media on 15oth a short* and long-term basis. 
Thus, the integrity of tiie petiiways which wastes seek 
(land deposition, incinei^ticn, chemical treatment, 
etc.) is the critic^ environmental f^tor^to be con^- 
trolled. 

Several important trends are evident from irdustry 
oriented hazardous waste studies. First, many wastes 
have sfmilar diaracteristics^ in terms of the dispp^ 
jettons selected. Waste disposal praaices are usually 
determmed by tiie physical properties of tiie waste' 
(liquid, fudges, etc.) rather than by its chemical prop^ 
erties. Analysis of the studies shows more variation 
within an industry segment in terms of treatment/ 
disposal methods than between the industry segments 
surveyed. Also, characteristics of several diverse 
wastes can often be expbited benefinally at waste 
treatment/disposal centers. g 
^ Second, suice wastes are often transported for 
treatment/disposal, and off site treatment and disposal 
are a significant private-sector business, waste streams 
are not ''stationary" in tiie sense that air and water 
emisdons are. Because economic waste tteatment/ 
disposal usually requires an accumulation of Sufficient 
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.quantities for processing, the prospect of waste 
movement, and the environmental buteyrity of such 
transport is a major' source of .regulatory concern. 

Finally, land deposition ^^hFi^pst popular waste- 
disposal option. Current/ technological variety is 
nunimal at present; for mJiy wastes, land disposal is 
the process that needs rbTUlation, not industrial 
.pr&cess streams* However, there b a finite amount of 
land available ^for disposal of hazardou^s wastes. 

A hazardous waste management program ^should 
result iiyrreation of a system with certain character- 
istics: adequate treatment and disposal capacity^ 
bvirest cost to society consistent' with pub^c health 
and environmental protection, equitable and efficient 
allocation of cost to those responable for waste 
^nera$on , and conservation of resources achieved by 
recovedng materials and energy from wastes. 

The system should combine onsite (point of gen* 
eration) treatment of some wastes, offsite (central 
facility) treatment for hazard eliminationr and secure 
land disposal of residiies that remain hazardous after 
-treatment. 

WASTE DISPOSITION HIERARCHY 
Due to theii/high potential for public health and 
environmental iamage.some hazardbus wastes require 
special control procedures. Management of these 
wastes means awareness and control over them from 
the time of generation through their uansportation, 
temporary storage, treatment, andjdisposal (so-called 
''cradle^to^ave^ control). This comprehensive man- 
agement of hazardous wastes should be conducted or 
coordinated at the State level so that wastes may 
teach environmentally sound treatment and disposal y 
factiities. Several States have adopted waste transpor- 
tation control systems involving manifests or "trip- 
tickets'' to monitor these waste flows. Such systems 
appear to be the most effective method to assure 
proper handling and tracking of wastes from genera- 
tion to ultimate disposal. Effective identification and 
Jdbeling of wastes by the generators is essential to the 
effective operation of any manifest-based system. A 
discussion of these topics is contained in Chapter 5 of 
this guide. ^ 

In addition^/nanagement of hazardous waste means 
more than careful disposal. It implies consideration 
of alternate methods and schemes, both institutional 
and technical, to reduce the amount and hazardous- 
ness of wastes.. 
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A hteraichical structure of waste management 
options is offered below, based primarily on en^^n- 
mental^ concerns, while recognizing- that economics 
win play'a major role in the waste.generator's decision 
p^ooe^'i, 

R^use, enei5y recovery^ and material recovery as 
well as t^atment are desiraUe ptior to ultimate 
disposal, especially land disposal. Thus, the desired 
waste management captions are (in order of pdodty): 

• Waste Reduction 

4> Waste Separation and Concentration 

• Waste Eiorhange 

• Energy/Material Recovery 
erWaste Indneration/Tteatment 
•^Secure Ultimate Disposal 

Waste Reducdion 
^ Reducing the amount of hazardous waste at the 
source, through process ch^es, is desirable. Reduc* 
tion of hazardous chemicals used in operations,- 
substitution of less hazardous materials, and better 
quality control to reduce production spoilage are all 
examples of possible -actions which would reduce the 
amount of hazardous waste requiring disposal. The 
less hazardous- waste to be. disposed, the less dsk of 
environmental damage. 

Waste Separation and Concentration 
Even with the minimum amount of waste, it is 
possible to isolate the more hazardous or toxic waste 
streams from the mixtures in which they occur. 
Waste separation early in process-stream flows, as well 
as .simple isolation of smilar wastes into separate 
disposal containers, can reduce yvaste handling and 
disposal costs. Moreover, isolation of such hazardous 
wastes in separate storage areas would permit operate 
ing personnel to focus their attention on careful 
management of those wastes. 

Concentration of wastes by dewateting (with ap- 
propriate air-poOution controls) will reduce the 
amount of wastes requiring treatment or disposal. 
This process not^^only reduces the cost of ultimate 
disposal but, more significantly, minimizes transporta- 
tion costs, which are frequently the major variable in 
total waste-manayement costs. A savings in transpor- 
tation costs could offset any added costf of dewater- 
ing and might even reflect true savings to the waste 
generator. Concentration of the wastes could *cause 
the waste to be defined as hazardous while it was not 
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so iatbe diluted or watered stage. A trade^'ff exists 
between the cost of handling and disposing of a 
smaller amount (conoentrat?d) of hazardous waste 
compared to a larger amount of nonhazardous waste. 

W^ste Eycchange 

Next iA priority is the concept of waste clearing* 
houKs' where pretreated or untreated hazardous 
wastes are transferred. Tliese clearinghouses operate 
' on the principle that ''one man's waste can be another 
man'S/ feedstocH." At least sdc waste emrhanges in 
Europe and ten formally organized waste* exchanges 
in the United States testify to the feasibility of this 
concept under a variety of institutional arrangements. 
Such clearinghouses are desirable but may only be 
feasible at a State or multi-State level. An CPA report 
on this subject is available from the National Techni- 
cal Information Service, Springfield, Virginia.* ^ince 
this con(»pt is relatively new, additional information 
\J^^ovided in the next section. 

Eneigy/Mater/af Recovery 

Recovery of potentially useful substances, energy^ 
or materials from hazardous wastes is desirable. Many 
wastes contain valuable basic materials, some of 
which are in short supply, maKing material recovery 
logical from both resource conservation and environ* 
mental viewpoints. Extraction of materiiJs from con* 
oenttated, waste usually requires less energy, and 
generates far less air and vtfater pollution^ thaii the 
mining and processing operations required to [m>duoe 
the . material from virgin resources. As material 
shortages become more wid^read, material recovery 
from hazardous waste will become more attractive. 

Likewise* the combustion of such wastes to re* 
cover .energy or heat value for other purposes is en* 
dorsed. Such operadons usually require special high- ^ 
ten^rature equipment- with emission' control sys- 
tems and effluent monitors. 

Other limitations are imposed by the ''quality 
contror' aspects of waste utilization for energy. The 
user facility must have an adequate supply of fuel 
with consistent heat vahie on a regular or full-time 
basis. Also, some provisions must be made for stand- 
by or emergency operations. These limitations must 



*"W«ite Clearin^ouscf and Exchariqti. New Vf&ys 
fbr Id«ntlfyin9 and ltjmil<etTiftg EtuSabU IhduttrUl Pioc«^ 
Wa*t«t/' PB-261287, 



be carefully considered and integrated into the plan* 
ning for any system using industrial wastes for fuel: 
> /hcineratfon/iyeatmenr 

Incineration even without energj? recovery is desir* 
able, in its proper ordi^r of priority-mainly to destroy 
organic wastes. Other nonbumable^^fSstes should be 
detoxified and neutralized to the greatest extent pos* 
sible through physical, diemical, and biological treat* 
ment. Careful attention to^ environmental emissions, 
using 'control equipment and monitoring devices is 
stiir required, regardless of the process emi}loyed.^ 
Alternate treatment techniques are being investigated 
^ by the Office of Solid Waste and several reports will 
' be forthcoming. 

SecuTB Land Disposal 

For those hazardous wastes not amenable to re* 
cpveryi treatment^ or destruction^ volume reduction 
to minimize land^use^ r^uirements shoukl be per* 
formed prior to secure land disposal. Secure land dts* 
posad either through encapsulation of small quantities 
of waste or through the use, on a larger scale, of a 
chemical waste landfill is recommended. 

In general terms^ a chemicaiwaste landfill provides 
complete long*term protection for the quality of sur* 
face and subsurface waters from hazardous Waste de* 
posited therein, and prevents hazards, to public 
^30ilth and the environment* Such sites should be b* 
cated or engineered to avoid direct hydraulic con* 
tinuity with surface and subsurface water flow into^ 
and out of the disposal area. Monitoring wdls should 
be established, and a sampling and analysis program 
conducted. Air emissions should be controlled and 
monitored as well. Additional characteristics of a 
chemical waste bndfill are described in Chapter 6. 

WASTE TRA^JSFER CONCEPTS 
(WASTE EXCHANGE) 
Waste transfer is both similar to and different 
from the purdiase and reuse of industrial by*product5. 
In both cases, an industrial process generates, in addi^ 
tion to its principal product, some material which is 
not* usable by the generating company ^ but which can 
be ^Id economically for reuse by another company. 
, When the material has a well recognized value that 
^justifies the costs of recovery^handlingiand iranspor* 
tation, it is known as' a by-product. When the mater* 
ial has a value which has not been recognized, it is a 
potentially transferrable waste. As long as disposad 
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1$ tassr .and inexpensfvep disposal will be the waste 
gtneiator's economicalty preferred cout». Transfer 
to aivother plant or industiy is economically attractive 
only when dtspo^ presents (najor proUemSp as will 
increasingly^ be the case with tighter restrictions and 
higher costs. 

White some transfers occor directly through the 
initiative of either the wasted generator or its poten- 
tial 'user^ larjer-scale reaUzation of the concept i'e- 
quires a third party or/'Uansfer agent-*' Tliis is be* 
cause the possible uses are noi well esublished, 
.generators^ aiid potential users risuatly do not know 
about eadt othetpand companies are reluctant to re- 
veal information about their processes and waste 
materiads. A transfer agent is needed ihereforep to 
identify generators and users to each .other, while at 
the same time protecting confidential information 
until a promising match is identified. Even more 
transfers can be made if the transfer agent is Mb to 
offer additional serviceSp stxA as assistance vnth nego* 
tiationSp consultation about uses and reprocessing re- 
quiiemems, or actual handling of. the materlats. 

The- term *"waste'' has two meanings that are re- 
lated but distinct. It can refer to damaged, defective, 
or residual material resulting from an industrial 
process^ which retains some'or much^ of its original 
value; this is "scrap waste'* or ^^scrap.'' In everyday 
usage^ "waste" can refer to any kind of refuse, with 
no value^ whidt can only be thrown away; this is 
"tradi warn" or "tra^." What is consklered tirash 
by one person m^y be considered useful by another. 
This difference between twcr values seen in one waste 
is central to both the economic and tiie technical 
viability of waste transfer^ and creates opportunities 
for transfer^gents. ~~ 

Transfers can occur only after many conditions 
have been established^r both generator and user. 
E^^, depending upon hyb own business and perspec- 
tive of what is important, must consider the fol- 
lowing:^ 

• Technic^ fy^Wity ^ the ntatdting of the 
^ chemical and physical [msperties of available 
waste streams with the specifications of raw 
materials they mi^ht replace. 



^Additional inlorraadon on Inditeration may 
found in EPA pitbUcation, fncinernthn Ut Hazardous \}fa$te 
Mam^ment (EP A/530/5 W-141). 



• Economic feasibility - balancing of disposal 
co^s foregone, and raw material costs saved 
against the adntinistrative and transport costs 
of implementing^ waste transfer. 

• Institution^ ^nd marlcetihg /easibiijty * guar^ 
antees of supply ^nd anonyniity; and, mutual 
oohfidence among gener^^torp userp and transfer 
agen;. i 

• Legal and jegttbtory {B^ibiHty protection 
of confidentialityp iegalityp and unlikelihbod of 
liability suits. 

, When generators and users cannot satisfy all re- 
quirements /or a transfer by themselvesp they may 
'seek hdp elsewhere. Their first recourse is to in- 
formal networks of colleagues. The second is to 
profesdonal societies and the advertising columns of 
tech nica! journals. 

The third is to an information clearinghouse » 
which serves the limited function of linking interested 
trading partners. A dearinghouse transfers only iif- 
fonaation^ playing only a passive role in the transfer 
process and leaving generators and users to negotiate 
directly. 

The fourth recourse is to a dealer, reclaimerp or 
materials exchange that is equipped to handle, treat, 
and certify the chaiacteristics of chemv^^ materials. 
Such agents play an active rolep because they stand 
as intermediarie.^ between generator and user. Of 
cour^i many companies reclaim materials vnth weH- 
recognized reuse value, . j ' 

THE PATHWAY APPROACH TO CONTROL . 
The differences between air and water pollution 
deanmp programs^and programs of hazardous waste 
management result from baste differences .in the 
nature of the problem^ such as transportability, simi- 
^larides in viraste treatment, and the threat by hazard- 
' ous waste to both air and water. These fundamental 
differences coupled with the res^rce/enforcement 
problems of other regulatory experiences have led to 
the "pathway "control approach. 

Tte regulation and control of the pathways which 
wiistes follow provide a more effective solution to the 
problem of land-destined hazardous residuals com- 
' pared vidth control of specific industry by industry 
sources. Hot OQly is industry lefl with more flexi-^ 
tnltty in- terms of disposal options, but alsop State 
governments can minimize and target their enforce- 

3B 
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ment and surwtUanoe itsouroes. 

Hiis appioach pemtlu the State to apply iu ttch- 
nobgical mouroes m areas of its di^eted expertiMr 
rather than having to meet challenges as to its knowl- 
edge of indtmiUI pocett techniques. Band on in- 
.dustry studies, t)u( best regulatory approad^ leenu to 
i>e to diannel wast^ to envtronmentally adequate' 
fadtities, anyd to let innovative corporate managers 
vand technkali decision makers choose among accept- 
^Ue options. 

' If wastes were fteo to flow to the most econc^ic * 
treatment/dispoad process, and if these processes 
were enviionmentaOy^ sound (pursuant to atr/water 
^ emission limits), then environmental inte^ty and the 
public health would be protected. At the same time, 
the 'generating industry would be tm to evaluate the 
costs of different waste disposal options, both in 
terms of impact on the manufacturing process and in 
diqx>^tion of iu wastes. This approadi could also 
protect any proprietary or competitive positions, by 
not prescribing the specific means of compliance 
with regulatory controls. Thus,,indu$try would be 
flree to devina technologies to ineet its needs (indud- 
ing waste reduction and exchange opportunities as 
alterrtativesto disposal). 

Similarities among ymtit whidi can provide use- 
ful treatment/recovery opportunities as well as their 
-ease of movement are also accommodated faj^Vegulat- 
ing the waste disposal "pathway." 

In addition, from the perq)ective of the State, 
resources can be concentrated on surveillance/en- 
forcement activities at regionalized facflities as op- 
posed to the regulation of thousands of individual 
plant sites. Depending upon the costs associated with 
ofTsite treatment and disposal, howei}|r, some firms* 
may cfaooie to treat/di^ose oruite* These cases 
would be handled by requiring permits for these 
operations as well. 

Included in a permit ^oriented approach to regulat- 
ing these waste ^'pathways" or destinations must be 
an infonnation system to assure that aU hazardous 
wastes generated are transported carefully and indeed 
are received by permitted facilities. Thus, the con- 
cept of^waste transport manifest of "tr^ttckets'^ 
has been introduced and is discussed in Chapter S.. 



'h hazardous waste management r 

INTRATINTERS'rAT&COOPERATlON 

' In many States, where hazardous waste regulation 
is being^or has been considered, it is the latest-addi* 
tion to a series of regulatory authorities* Wfien plan*- 
ning for or developing legislation and regulations for 
hazardous waste control, consideration should be' 
given to integration vdth other regulatory/control 
authorities. ^ It is desirable to use existing legislation/ 
regulation to provide the necessary degree bf environ- 
)nental protection without an additional level of 
bureauaatic authority* (It.will also invite less opposi* ^ 
tion ftom the controlled industries by mitigating 
grounds tot complaints of ovenegulation and duf^* 
tion of control.) 

A prime example of the need for kktemal coordina- 
' tion lies in the area of transportatian control of haz* 
ardous wastes. Many States already have a Public 
Service Commi^n (PSC) or Public Utilities Com- 
mis^n (PUC) (or similar agency) whidi has regula- 
tory control over hazardous material trans^rtation. 
From the Federal viewpoint, the 'l>epartment 'of 

' Transportation has interstate authority and, based 
on an interpretation -of i|s legisUdve mandate, indi- 
cates that its authority applies equally to intfastate 
movements of hazardous materials. Be that as it may, 
it would be advisa)]Ie for the State environmental pro- 
tection agency to attempt to use this existing au1ho^ 

, ity, rather than developing i^ts own expertise pn trans*, 
porution control. Morevoer, it may well be vnthia 
the legislative aUthority of th^ State transportation 
authority to modify iu. regulations to include what- 
ever env^nmectal Concerns are not already accom- 
modated.^ A \ ' 
Internal coorlUnation should also be pursued in 
areas of planniiuj. There may exist agencies that 
were created pursuant to Section 208 ofthe Federal 
Water FoUution Control Act, or other regional au- 
thorities who have exercited and devefoped area<wide 
planning tedmiques* These should be consulted and 
jjerhaps integrated into the planning process. The 
niaior concern in usin^drganizations sfaouM be witii 
achieving the necessary enririJnmental protection, al- 
though the management^problems involved are re^- 
nized. 

. ft 
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T1»« mm Imb of ooopendon ard coocdinatifki 
dkOttld bt jou^t on an uitiT¥Ute Uvd. Since 
oonuMtot' usu^ Sows fredy aobts sta^ borders, 
coaditWDcy cf T«gubtion (and docum«nudcm) is a 
worUiy QOil/ Matwialt (anli wattts) flow to mett an 
•poiKffiiic mukftt, Om-nguhtioa, such at a pro^ 
hibition of tb» fnipo^atioii of unstes, may well have 



a negative impact on overall industrial growth of a 
Sute or region 4 tntirstate coordination, throu^ a 
,oammon set of r^uiiements, is more likely to 

duct the desired environmental protection, since 
there would be^no «asy way for the "gypsy dumper" 

to avoid regulatory control 



I 
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Chopter 5 

CONTROL OF HAZARDOUS WASTE 
TRRNSPORTRTION 



The primary objective of a comprehensive hazard^ 
ous waste management, program is to assure that haz^ 

^'ardous wastes are properly handled, to f^vent undue 
harm topubltchealth and theenvironment. Elements 
of a comprehensive hazardous waste management 

''program include reporting by wd«te Q^neratorj^ the 
regulatbn of temporary waste receptors (storage), the 
Tegulaticn of permanent waste receptors, and the' 
regulation' of- hazardous waste transportation. Al- 
though control of hazardous w<^e transportation is 
only one element of a hazardous waste management 
prooram^ it is a key element. By controlling hazard- 
ous waste transportation, a State can follow the flow 
of. hazardous waste into and out of the State, and 
monitor the movement ^f hazardous wastc^wtthin its 
jurisdiction. The key uses of a waste transportation 
coPtrol program are to ensure that hazardous wastes 
are transported to appropriate waste receptors and to 
generate information for planning and surveillance 
purposes. 

A State's system for the control of hazardous waste 
transportation should be developed to regulate all 
types of l^^rdous wastes produced in any form 
(tiqu^, solid, or contained gas) and transported by 
^ny mode (surface, air, or water transport). The basic 
elements necessary for a control system are: a licens- 
ing system for waste haulers, a permit system for 
treatment^sposal facilities, and a hazardous waste 
manifest system. In addition, for a comprehensive 
hazardous waste management program, there should 
be proper containerizationt tabeting and placarding of 
waste containers and vehicles; equipment identifica* 
tion and requirements for equipment inspection; 
provisbns^for accident and incident reporting; and* 



interstate cooperation. 

LICENSING SYSTEM ?OR TRANSFORTEKS 

Although not mandatory under requirem^ts of 
the Resource Conservation and Recovery Act, many 
Sute: have found a licensing system to be useful 

A Uoensing system ^ould be designed to regulate 
the transporter of the waste. Any indivklual 'or 
corporation wishing to transport hazardous waste 
within or through a State's jurisdicticm would be 
required to obtain a license. Existing State requirt^ 
ments for the licensing of intrastate carriers may be 
suffioent with, specific controls for hazardous wtte 
haulers, llie approval of a license the State would 
indicate that the transporter has the proper equipment 
to handle the wastes in a manner whkrh provides for 
the protecticm of public health and the environment. 
The Sute licensing agency may have requiienaenu 
respecting operator training, tariffs, routing, insuranoe 
coverage, handling of waste, etc . A license it different ^ 
ftom the permit issued to waste tieatment/dispdsal 
facilities in that them^or criteria forthitittuanceof 
a permit would be that the facility it designed and 
operating in an environmentally acceptable manner as 
defined by the State. 

In addition tolicenting the waste hauler and isiuing 
a pfrmit to the treatment/disposal site, a State may* 
wish to require the registration of all waste transpor 
utbn and handling equipment 

Equipment identification would make it easier for 
hazardous waste shippers , hazardous waste disposal or 
treatment-tite operators, and State' enforcenient 
personnel to identify equipment 'that has been 
authorized to cany hazardous waste. 



\ 



\ ■ 



CONTROL OF HAZARDOUS WASTE TEAHSPORTATION 



33 



Each Uoense applicant shiSuld be aUe to demon* 
stnu that a viable program for the in^iecdon of the 
traniport equit^Mnt has been establtdked. Aninspec* 
tion program Aovid include a schedule for equipment 
chedC4ips and a list of specific areas or points that 
drauld be inspected. ' 

HAZARDOUS WASTE MANIFEST 

The major purposes of a hazardous waste manifest 
are: 1) to |»ovide the Sute with a means of tracking 
the flow, of hazardous Tfaste within the State and 
With data^ft the quantities and disposal locations of 
the hwidous waste; 2) to certify that the wanes 
bein^, hauled act accurately described; and 3) to pro- 
vMe infonnation for recommended handling, disposal/ 
treatment, andemergeAcy response. 

Hazardous waste haulers would carry a manifest 
imvided by the shipper which would describe the 
hazardous wastes being transported, the composition 
of the w»te, the quantity of the wastes, specific 
hiSzards, and the precautions which dkould be taken 
in the event of any emergency^ At a minimum, mani- 
fests should contain the address of the permitted, 
stoca^e/treatment/di^iosalsite, the hauler, and oppo^ 
tunity for ^cb party to certify completion of his . 
obligation. The State may require additional info^ 
mation such as identification of the process that 
generates the waste, infonnation on the hazardous 
propertiesof the waste, and reconunended treatment/ 
disposal methpids. 

A certification by the shipper, hauler, and receptor 
of the hazardous waste is needed in order to track the 
flow of the waste. Certification by the shipper as to 
the nature of v!-^ wasti and its consignment to a 
licensed hauler should berequired. The carrier sfaoukl 
certify that thir waste was hauled to a permitted 
storage/treatment or disposal facility and the disposal 
f^ity dkould certify "that the waste was receiv«l. 

T!:e manifest should be used primarily by the State 
as a means of tracking the flow of hazardous waste 
within its jurisdiction and insuring the generator that 
the Waste was delivered. The manifest is filled out by 
the waste generator and agned by the hauler. The 
generates, who bears the responsibility of selectuig a 
licensed hauler and deagnating a permitted facility, is 
assured by this process that the waste is being handled 
b^ a re*$ponabIe carrier. The carrier^ in turn, is 
assured as to the waste*s properties and composition 



because they are certifies] by the generator. After 
receiving certification that the waste was received by 
S the hauler, the generator should niaintain a copy for 
hisreccffds. 

Ul>oo delivery of the waste, to the disposal facility 
and acquiring certificadon of rec^pt, the hauler 
jhould maintain a cof^ of the shipping document for 
hisr«oords. A^ai^.the certification procedure assures 
the hauler that the waste hiU Ibeen recidved by a 
^ responsible waste disposaltacility. For the manifest * 
system to work prope^y, the Information entered on 
the manifest by the waste g«mator, transporter, and 
waste management facility jfaould be made available 
to the Sute. Based on these data, the State will be 
aUe to verify that the hazardous waste has rea<^ed its 
destination, and that the total amount of waste de^. 
livered to the tran^ter was received at the waste 
management fadlity.r In ^addition, data on the 
manifest will provide the Sute with useful informal 
tion on the amounts and pc^ts of generation of the 
ha7ardous wastes, and on the disposal locations of the 
wastes. The datr can also be used as a planning tool 
to determine futmc needs for waste management 
facilities.. 

LABELING AND PLACARDING OF WASTE 

* CONTAINERS AND TRANSPORT VEHICLES 

Each person who offers a container containing a 
' haz^^ous n ateiial for interstate transport must label 

^ and package in compliance with U.S. Department of 
'Hansportation (DOT) hazardous materials 'reguia^ 
tions. Proper labeling is important because it indi- 

^'cates the danger while handling, transporting^ and , 
storing the materials. 'DOT labels represent thededg^ 
nated cla^ication of the hazardous material (that is, 
explosive, ftammabler corrosive, oddizers, etc.). La^ 
beh are required on all ^ipments of hazardous 
materials, except when an article is classified as ex* 
empt from the labeling requirement because^ of size, 
and quantity or because of special packaging. Multi- 
ple labeling is required for packages containing a 
material classed as an Explosive^A or Poison A. Mat- 
erials that meet the deftnitio,n of^more than one 
hazard dass must be labeled as required for each class. 
In addition, each package containing a rnaterial class- 
ed as a flammable liquid, a flammable solid or an ox^ 

* idizer, that meets the definition of a Poison B must 
also be labeled. 



io 



S4 



STATE DECISION MAKEBS GUIDE FOB HAZARDOUS WASTE MANAGEMENT 



Many^#utetanc«s that are hazardous to the pubUc 
healtn or th^ environment (especi^Uy due to chronic 
hazards) do not presently require distj'nctjve labeb 
because they are not defmed by DOT as a hazardous 
materia] The Resource Conservation and Recovery 
Act of 1976 gives EPA the authority to work with 
DOT to accomnKKiate thisneed. 

In addition to proper Labeling of alt materials, a 
carrier may not nnove a transport vehicle containing a 
hazardous material unless the vehicle is marked and 
placarded Any substance which does not require a 
label does not lequire a placard. 

A State program for hazardous waste transporta- 
tion control must identify materials that are hazard- 
ous to the environment and the public health in 
addition to those listed in the Hazardous Materiak 
Transport Regulations (49 CFR 172), The labeling 
and placarding requirements of DOT may not be 
sufficient for environmental protection, since they' do 
not indicate that the material may present an environ- 
mental hazard. Additional labeling and placarding 
may be required to be developed pursuant to RCRA 
for any substance designated as hazardous, to indicate 
that a public health or an environmental hazard 
wOuld exist in the case of a spill or accident. 

The additional labeling and placarding of environ- 
mentally hazardous materials would notify emergency 
response personnel that the material should be 
contained and not washed away as a first response to 
a spill or accident, 

ACCIDENT AND INCIDENT REPORTING 
DOT requires that any time there is an uninten- 
ti'3t\^l release of hazardous materiak (in any quantity), 
the carrier must submit a hazardous materials incident 
report to DOT, The basic information required 
includes the shipper's name, address, etc, the 
amount of materials released, the hazard of materials 
involved < the nature of failure that caused the spill, 
and ^ description of the e^ential facts of the incident. 
To avoid duplicative effort by hazardous waste 
haulers, each State may require that haulers submit 
copies of the DOT report of accidents or incidents 
involving hazardous wastes to the State, The haulers 
should include on the report their State license 
number. 

Section 51 1 of the Federal Water Pollution Control 
Act requires that immediate notification be given to 



the Coast Guard in the event of a discharge of a 
substance designated as hazardous from a vessel or 
from an onshore or offshore facility. Currently 303 
substances have been selected, the list of selected 
hazardous substances should be promulgated in 1977, 
These substances were identified as hazardous because 
they present an , , , imminent and substantial 
danger to public health or welfare , * , " EPA's 
hazardous substance spill list is not identical to the 
DOT hazardous materials list. The DOT list includes 
explosives, compressed gases* and other substances 
which do not necessarily constitute a significant 
water pollution threat, 

INTERSTATE COOPERATION 
If a hazardous waste is generated m one State and 
transported tOanotherState for ureatment or disposed, 
the waste hauler may well be required to obtain hazard- 
ous waste transponation licenses from the Sutes 
which he will pass through. Arrangements to ex- 
change information concerning the movement of 
interstate hazardous waste shipments are being con- 
templated pursuant to RCRA regulation development. 
The objective of this information exchange is to be 
sure that the hazardous wastes are actually reaching 
their assigned destinations and are not being dumped 
in transit. There are two occasions on whi^_^ the ex- 
change of information is especidiiy importani. The ^ 
first occasion is when a State learns ftom its generator 
or license applications^ reporting system or other 
means, that a waste generated within the State may 
be shipped to another Sute, The other State{s) in- 
volved needs to be notify and should respond by 
sending license information to the hauler. Thesecond 
occasion is when a State learns through a reporting 
system that a waste has been transferred from one 
State to another. If the waste does not readi its desti- 
nation, an investigation should be initiated to deter 
mine th^ disposition of the waste and the hauler's 
fitness to continue to tran^fport hazardous wastes, 
CURRENT FEDERAL AUTHORITY 
Federal authority for the regulation of interstate 
transportation of hazardousmaterials is shared by the 
Interstate Commerce Commission (ICO) and the 
^^DgJ, The ICC bears the broad responsibility for ec- 
onomic regulation to assure that the public has an 
adequate and efficient transportation system under 
private ownership. One area of ICC involvement is 
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the licensing of interstate common contract car 
riers of hazardous materials which are considered 
propeny. In order to receive a license to operate, the 
carrier must demonstrate the existence of a need for 
his service, and his ability to provide the service in a 
manner whidi assures highway safety, and protection 
of the public and the environment. The licenses are 
issued for a period of 5 years^ at which time the 
carrier must again demonstrate a need and his fitness 
to perform the transportation service. If it is found 
that a carrier is releasing hazardous substances to the 
environment during the transportation of a hazardous 
waste, the State or local govemmen t may request that 
the ICC not issue or reissue a license for that carrier 
to operate in interstate commerce. 

According to the Hazardous Matenals lYansporta 
tion Act of 1974, '* . . . any requirements of a State 
or political subdivision - - - which is inconsistent with 
any requirement set forth in this title, or in are^la- 
tion issued under this title, is preempted." DOT has 
indicated that the Hazardous Materials Regulations 
may therefore pertain equally to inter- and intrastate 
transporution of hazardous materials. The Hazardous 
Materials Regulations basically require that all hazard 
out materials be shipped in DOT- {49 CFR 173) 
approved containers, umk cars, tank trudcs, etc., that 
a shipping paper, which may take the form of a 
shipping order, bill of lading, or other shipping docu^ 
ment, must accompany all shipments of hazar 
dous materials^ and that all containers, tank trudcs, 
etc., must be properly marked, labeled and placarded. 
In addition, DOT must be notified in case of an 
accident or spill that meets the incident reporting 
requirements* 

The Hazardous Material Regulations require that 
each person who offers a hazardous material for 
transportation shall describe the hazardous material 
on the shipping paper Each description of a hazard 
ous materia] on the shipping paper must include 
I) proper shipping name, 2) iht class prescribed for 
the material, and 3) total quantity of the hazardous 
material. A shipping paper may contain additional 
information concerning the material, provided that 
the information is not inconsistent with the required 
description, in addition, a shipping paper must 
contain a shipper's certification tliat states. "?his is 
to certify that the above named materials ate properly 
O classified, described, packaged, marked ^ ^nd labeled^ 
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andwe in proper condition for transportation accord 
ing to the applicable regulations of the Department of 
Tiransportation." 

LIMITATIONS OF CURRENT 
FEDERAL AUTHORITY 

ThelCCdoesnot regulate all tran^sportation. State 
governments retain jurisdiction within their States, al- 
though no part of an interstate movement is subject 
State control. ICC does not regulate any intrastate 
transportation of goods or materials. 

It is important to reco^ize that the hazardous 
materials transport regulations are aimed at protecting 
the transport workers and the general public from 
acute hazard due to intennittent or one-time short- 
duratton exposure. EPA believes that substances 
shou^ also be considers izardous because of their 
chroTuc lorig-term effeci. potential for environ- 
mental degradation. 

£>0T has the authority to prexribe and enforce 
safety regulations for motor carriers, oil pipelines, rail 
roads, etc., and for the transportation of explosives 
and dangerous articles. DOT regulationsare concerned 
only with safety on the highways, airways, waterways, 
or railways, anddo not currently address themselves to 
environmental protection. DOT has published an 
Advance Nodce of Proposed Rulemaking (HM 145 
FR December 9, 1976), giving notice that it is con 
sidering whether new or additional transport controls 
are necessary for classes of materials that present 
certain hazards to the public health and to the en- 
vironment and that are not currently subject to the 
existing Hazardous Materials Regulations. ' £>0T 
Hazardous Materials Regulations classify materials 
according to their nature, they do not provide spe^ 
dfically for any classification or designation of a 
hazardous waste by name. Instead, the general 
methodology is to categorize hazardous materials mto 
a limited number of genenc classifications (for 
example -explosives I flammable, compressed, gase^, 
flammable liquids^ combustible liquids, oxidizing 
materials, and toxic materials (poisons) |. A waste 
material may contain ^ mixture of different active 
ingredients having differing hazard characteristicb, for 
example, flammability and toxicity. Under the DOT 
Classification system, Section 173.2, a hazardous ma , 
cerial having more than one hazard must be classed 
according to the following order of hazard. This will 
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also pertain to a mixture: I) Radioactive Material, 
2) Poison A, 3) Flammable Gas, 4) Honflaramable 
Gas, 5) Flammable Liquid, 6) Oxidizer, 7) Flanunable 
Solid, 6) Corrosive Material, and 9) Poison B, 

Therefore,awastemixture containing, for example, 
^id sludge (corrosive material)andarsenk (Poison B), 
is classified only as a corrosive material^' 

Under the placarding requirements, motor vehicles 
containing less than 1,000 pounds of the following 
substances need not be placarded; 

• Class C Explosives 

• Honflammable Gas 

• Chlorine 
Oxygen 

• Combustible Liquid 

• Flammable Gas 
Flammable Liquid 
Flanunable Solid 



•^^^djzer 

• Orgsiiuc i^^roxide 

• Poison B 

• Corrosive Material 

• Irritating Material 



When a vehicle contains a mixture of these sub* 
stances, the vehicle may be placarded DAHGEROUS. 

The regulations being developed under RCRA to 
be fwromulgated April 21, 197$ will address many of 



the subjects discussed. Generator standards that im- 
pact the transporter will require the labding of thos« 
materials defined as hazardous waste, the furnishing 
of information, the appropriate fHdcaging of the 
wastes, and the development of a manifest ^em. 
For the transporter of hazardous wastes, the regula* 
tions will address TOcordlceeping concerning hazard- 
ous waste tEansported; acceptance ^ of waste for 
transport, compliance with the manifest system and 
delivery of all the ha2ardous waste to the des^nated 
facility. Delivery standards could include safe opera- 
tion of vehicles, accident/spiU reporting, and appro* 
priate handling of leading containers. 
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LAND USE AND POLICY ISSUES CONCERNING 
HRZARDOUS WASTE mnNnCEmENT 



The establishment of an effective State hazardous 
wane management' program requires the recogmition 
of a number of poUcy issues ^ the decision maker. 
Hie puipose of thi$ frhapter is to highlight and elabo* 
rate upon issues related to land disposal of hazardous 
wastes such as the definition of disposal* safe quanti- 
ties for disposal, gtoundwaier j^rotection, public land 
use, and others. The discussion in this chapter should 
serve to focus attention on the need for explicit 
consideration of these issues the State of^ial as 
he moves to inclement a viable hazardous waste 
moitagement program. 

DEFiNmONS OF STORAGE, 
TREATMENT, AND DISPOSAL 

The complexity and structure of a State pei-mit 
granting process of the type specilisd in the Federal 
Resource Conservation and Recovery Act of 1976 
(RCRA) are affected by the definitions governing 
storage, treatment, and disposal. 

In Section 1004 of rCRA, the term, storage, as it 
applies to hazardous wastdr is defined as "the oontaUv 
ment of haza^ous waste, eitheron a temporary basis 
or for a period pf years in such a manner so as not to 
constitute disposal of such hazardous wastes." The 
term, treatment, when fisGd in conjunction with haz- 
ardous wastes is deHned as '^any method, technique 
or {vooes^tnctiidtng--ii«utraUzation, designed to 
change the physic^, chemical or biological character 
or composition of any hazardous waste, so as to 
neutralize such waste or as to render waste non- 
hazardous, safer for uansport, amenable for recovery, 
amenable for storage, or reduced in volume/' The 
term, treatments also "includes any activity or pro. 
cessing designed to change the [^ysical form or 



chemical composition, so as to render a waste no^- 
hazaidous." ^ 

Finally, the term, disposal, is defined in Section 
1004 as "the discharge, deposit, injection, dumping, 
spilling, leaking, or ptacing^-any solid waste or 
hazardous waste into or on any land or water so that 
such solid waste or hazardous waste or any con* 
stituent thereof may enter the environment or be 
emitted into th^ air or discharged into any waters, 
including groundwaters/' Although these definitions 
draw rough distinctions between sites or facilities 
having no or zero emissions to the environment (that 
is, storage) and those having some emissions (that is, 
disposal), these definitions require that a secure land 
disposal site (no emissions) be included in the same 
category as a tank farm storing hazardous wastes, 

DETERMINATION OF SAFE QUANTITIES 
FOR DISPOSAL 
Central to the question of permitting land disposal 
facilities is the development of a methodology for 
considering how much of a particular waste can be 
disposed on a s^dftc ploi of land without resulting 
environmental degradation. 
This decision requires: 

• ^the development of a defensible procedure to 
make sudi a judgment in a repticabte way and; 

• a policy that sets forth the degree *bf environ- 
mental degradation (especially groundwater con- 
tamination) allowable in the State, 

In order to protect the public health and the 
environment, EPA is developing a procedure that 
State decision makers can use to evaluate any given 
land site for its disposal potential for hazardous 
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wastes. The procedure might incorporate a matrix, a 
set of nomographs or criteria, or a mathematical 
model, that will describe what is happening to the 
ccntaminantstn the soil. 

The modeling of the dispersion of coiitaminants 
through soil involves modeling of two distinct zones: 
1) the unsaturated 2one and 2) the saturated 2one, 
which also includes the aquifer (the water table and 
below). Most research has been in the latter regime, 
the saturated zone and the aquifer. Of most interest 
to the State decison maker is the prediction of 
activity in the unsaturated zone, because soil attenua- 
tion of contaminants takes place mostly in this zone. 
The mechanisms of adsorption, absorption, chemical 
interaction (ion exchange, bonding and forming of 
cconplex li^ds, etc.) occur in the unsaturated zone, 
and it IS in this zone where contaminants must be 
sufficiently attenuated, to protect the groundwater. 

Modeling of the unsaturated zone is in its infancy. 
MDdels and analogs do exist which treat this zone, but 
they are for very specific contaminants and for very 
specific boundary conditions. To be of use for the 
implementation of a permit program for the {and 
disposal of hazardous wastes^ a data mauix of waste 
types and soil types should be developed based on 
experimental and field data. The matrix should 
consider the attenuation of wastes separately and in 
combination with a range of soil types. The conspic- 
uous absence of laboratory and field data addressed 
toward the unsaturated zone will hamper efforts to 
develop a generalized model for the zone. Further, 
the specific applications for describing the attenuation 
of wastes in the unsaturated zone require a large base 
of very specific laboratory and field dati oi.-er a tong 
period of time to calibrate and then to validate the 
model. 

An extensive data base is required to develop a 
viable test procedure for the attenuation of hazard- 
ous poUtttants in soil for calibrating models of the 
unsaturated zone. Additional monitoring data at 
untested sites are necessary to validate the adequacy 
of the modet describing soil attenuation. Thus, only 
after a model has been calibrated and validated, can it 
be used as a predictor model with reasonable confi- 
d^ence. When such a model is ready for use in con- 
junction with a permit program^ it must consistently 
receive the proper input data, and the actual field site 
must satisfy ati boundary conditions of the model; 
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otherwise, the predicted results will be inaccurate. In 
such cases, the degree of inaccuracy should be 
determined, so that appropriate safety factors can be 
applied. Confidence in such a model should be rather 
high in order to realize consistent and equitable 
decision making by State officials. This requires 
concurrent data and model development to fit most 
circtimstanoes tikely to be encountered in the field. 
The use of safety factors wiQ have to be incorporated 
to allow for any shortcomings in confidence level and 
to be certain that the model errs on the safe side from 
a health protection standpoint, when granting permits. 

The procedure that is developed to evaluate a given 
land site should be analytically capable of assisting in 
decisfcn making to support a hazardous waste landfill 
permit application and evaluating the attenuation ca- 
:iacity of various soils and various wa$^ separately 
and in combination, as would be encountered in 
typical field conditions. The procedure shduld also 
provide a fairly high degree of replicability ui terms 
of consistency and repeatability of ansyiTers^ and 
extiapolation to new or untiled sites, particularly sites 
which may not exactly fit the assembled compara- 
tivejdata base. 

Desired inputs for such a procedure might include: 

• Information pertaining to how much and what 
kind of wastes have been, are being, and will be 
deposited at the site being evaluated and the 
disposal methods which^ were and are to be 
used. 

• Basic information about the soil characteristics, 
the hydrcgeology, and the dimatology of each 
disposal site. Wherever possible, predisposal site 
conditions should be established for normal 
background conditions. 

It is important that the data inputs be easy to 
obtain by State officials and permit applicants. 
Furthermore, permit applicants should not have to 
assume, an undue financial burden or expend an 
excessive amount of time in gathering itqput data for 
the procedure. 

The desired outputs of the procedure would 
Indude: 

• A knowledge of how much and what kind of 
wastes can be deposited on a given parcel of 
land- The effects on the water can be compared 
to drinking Water standards or other water'^ 
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quality standards, such as natural background 
levels (where in excess of drinking water stand- 
ards). 

♦ A prediction of the maximuin potential con- 
centratbn of each pollutant in the groundwater: 
both immediately under the disposal site; and 
at the own^s property lines contiguous with 

, <5ther properties downstream of the site. The 
model should also indicate when and for how 
long this will occur. . This information will be 
useful for assessing potential long-tenn dianges 
Btid for settliag possible court litigation suits* 

^ Information relating to the transport, distrfbu- 
tion (at any given point or interface in the soil), 
and chemical interaction of specific pollutants 

. through specific soils. 

• Information onjthe atrenuation of pollutants in 
the unsaturated zone. It is desirable for atten- 
uation of polluunts to .occur mostly in this 
zone so as to maximally protect the ground- 
water. The actual mechanisms involved In 
attenuation (adsoiptioni ion exchange, etc.) 
need not be knovm, although this would be 
useful information. 

In order to facilitate implementationr, the outputs 
from thfrorocedure should utilize charts, nomographs, 
and other visual summary aids in lieu of actual model 
runs, wherever thisappears feasible. 

The development of a predictive procedure designed 
to evaluate a spedfic site for its waste-handling 
capabilities will help to insure that land disposal of 
hasardous wastes will not pose an undue threat to the 
environment. 

GROUNDWATER PROTECTION 
The State policy with regard to groundwater 
preservation/degradation may range from zero dis* 
charge (implying non degradation) to maximum utili- 
. tion of soil attenuation and dilution (implying some 
possible added ^>fftamination). Another policy 
scheme revolves around allocation of land use based 
on aquifer usage, fforexample, the Sute of Maryland 
is attempting to establish criteria to provide a way of 
identifying the underground water supplies that need 
to be protected. In this way, the State of Maryland 
feels that better decisions can be made as to where 



hazardous waste can be disposed. For the purposes of 
controlling the pollution of grotmdwater, the Water 
Resources Administration in Maryland has identified 
four classes of aquifers and has also established criteria 
for groundwater quality. Maryland has also set ef- 
fluent limits for any solid, liquid, semisolid or semi- 
liquid wastes di^sed in aquifers* limits are 
based on the assimilative capacity of theaquifersand 
groundwater quaUt^' standaidsi and will be^measured 
as determined by the Water Resources Administration. 

By designating aquifer types and establishing 
effluent lunits, the Water Resources Administration 
hopes to protect those aquifers that are used, or are 
capable of being used, for drinking water or agricul- 
tural and industrial water supplies. 

Aquifers th^t are not designated as a source for 
any types of water supply will be used for waste 
storage and treatment. Since all aquifers cannot yield 
groundwater in sufficient quantities and of suitable 
quality to be useful, the State of Maryland' has ruled 
that the ,use of these aquifers for waste treatment and 
storage represents a legitimate use of this resource. 

THE QUESTION OF USE OF PUBLIC LANDS 

Federal A^cy Po&cies 
Under RCRA, the ^A and the Sutes have a 
responsibility to decrea^poQution, including environ- 
mental purposes, Including hazardous or solid waste 
facility sites. Program strategy places emphaas on 
private-sector Initiatives for hazardous waste manage- 
ment 

EPA does not have a formal policy position on the 
use of public (Federal, State, local) lands for environ- 
mental purposes, including hazardous or solid waste 
facility sites. Program strategy places emphasis on 
private-sector initiatives for hazardous waste manage- 
ment. 

The 1973 R^vt to Congress: Disposal of Haz- 
ardous Wdste^ by EPA includes a short discussion on 
the use of public lands. A partial reason for this ^ems 
from the history of the report. It re^sulted from 
Congressional conoern about hazardous waste storage 
and disposal, which subsequendy led to Section 212 
of the Resource Recovety Act of 1970 requiring that 
EPA pr^are a comprehensive report to Congress on 
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the feasibility of creatinga system of national disposal 
sites. EPA research for the report resulted in the 
conclusion that strategies other than a national dis- 
posal site system should be emphasized for effective 
hazardous waste management. This issue under- 
standably became intejrtwinecl with the use of public 
landSf especially Federal lands. To satisfy the require- 
ments of Section 212, the report does presents in an 
appendbc, a comprehend report and plan for a 
system of national disposal sites, including hypothet* 
ical locations of ideally located sites, some of which 
are oh public lands. Unfortunately, this appendbc 
created confusion because EPA had no intention of 
recommending either specific dtes or the concept 
itself. In fact, EPA does not advocate a system of 
national disposal siies involving the Federal Govern- 
' ment. ^e Report to Congress, however, did state 
that it mf^ht be necessary to make public lands 
available if Averse public reaction or other reasons 
[»€clude the use of privately owned sites. 

Experience does exist in the use of Federal lands 
for the processing and disposal of solid v/aste. The 
foUowing discussion is presented to show the extent 
of Federal agency involvement in this area and to gain 
same insight into problems cotninon to both hazard- 
ous and solid waste management. 

Tht Department of the Interior's Bureau of Und 
Management (BLM) has state offices in many of the 
western States for the management of the BLM lands 
contained in a 0ven State. In Colorado, the BLM 
leases land to approximately 30 .to 40 local govern- 
ment tuiits for solid waste landfills, ^e leases are 
generally for a period of S years, and the annual 
cost is nominal-about 25 cents per o^e per year. 
After site dosure, the terms of the ka& require site 
restoration by the u^r whidi may be a governmental 
unit or an independent contractor. The BLM requires 
that sites be maintained according to state {Colorado) 
standaros which are based on EPA guidelines. 

Generally^ BLM officials do not f'^'^see any 
insurmountable prcblems for municipalities obtaining 
BLM lands for solid waste disposal sites, provided that 
suitable non-Federal lands are not available. Although 
urbanized areas in Colorado are limited, the BLM 
officials believe that pressures exist and will be 
increasing for the use of Federal lands in Colorado 
due to expanding national energy requirements. 
Increased oU shale production will generate targe 



quantities of mill tailings, for axampb, which will 
require proper disposal, and Federal lands are a logical 
candidate for that disposal. 

The U.S. Forest Service also manages large parcels 
of land in Colorado. The Forest Service land is very 
mountainous, and access is possible only 4 months 
of the year due to heavy snows. However^ it does 
have five solid v/aste land disposal sites which are 
basically operated in a manner similar to those on 
BLM land. A need for a disposal site must be demon- 
strated in that suitable non^Federal lands are not 
available and the governmental unit must meet State 
standards which are based on EPA guidelines. The 
use can be free (for a governmental unit) or on a fee 
basis. 

Regarding the use of Federal lands for hazardous 
waste management, the BLM field instructions pro- 
hibit the use of national resource lands for long term 
hazardous waste disposal. Their guidance states that 
leases be given for a maximum period of 5 years, 
and that hazardous wastes that do not break down 
into harmlesscomponentsv/ithin that time should not 
be disposed of on national resources land, ^is, in 
effects bans hazardous waste management on these 
lands. 

Other issues Cbncermn^ Public land Use 
The use of public lands for hazardous v/aste man- 
agement facilities is an intricate subject that overlaps 
into many areas related to the overall hazardous waste 
management issue (for example, public acceptance 
and economic incentives). The remainder of this 
section will examine several key issues concerning the 
use of public land for hazardous waste management 
facilities, ^e following questions will be discussed. 

• Is the use of public land necessary to properly 
manage hazardous waste and ade5)uately protect 
the environment and public health? 

• WiU the enactment of the RCRA and related 
State laws provide enou^ incentive to hazard- 
ous waste management operators so as to make 
additional incentives or the use of public land 
unnecessary? 

• Can the use of public land be supported on 
equity grounds? 

Are Public I^ds Necessary for Proper Hazardouz 
Waste Management? Th^ factors that make some 
existing public lands attractive for hazardous waste 
management facility sites-remoteness and geological 



LAWD USE AND POLICY ISSl^ES CONCERWlNG HAZARDOUS WASTE MAWAGEMENT 



4) 



suitability -may mitigate a9ainst the economic prag- 
matism of the u% of such lands. Transportation oost^ 
of shipping hazardous wastes or residuaJs from their 
origin in an industrialized area to suitable public 
lands, possibly in a western State, can be prohibitively 
expensive. Also» it is possible that puWc opposition 
to the use of public lands-especially. for wastes 
shipped from an industrialized area in the East to a 
western State -mi^t be just as vehement as the 
opposition to sidng environmentally suitable facilities 
in urbanized areas. The actual ^ipment of wastes 
from one State to another calls attention 'to the 
problem of disposal-witness the opposition encoun- 
tered in early i97S by Montgomery County , Maryland, 
when it attempted to transport municipal waste to a 
privately owned landfill in Ohio. Public opposition 
by local Ohio citizens caused the proposal to be with- 
drawn. It is purely speculative as to what the 
opposition would have been if the disposal site were 
on public land. Citizens and environmentalists may 
have protested with the same result. Public confi- 
dence in long term care may be enhanced by locating 
facilities on public lands, but that is not a guarantee. 

The objective of environmentally safe hazardous 
waste management can be accomplished on private 
lands. They can be just as technically acceptable as 
public lands. Adequate safeguards can be established 
through the promulgation and enforcement of (State) 
regulations, and through the use of requirements such 
as bonding to ensure compliance and long term care. 
The use of public lands is not necessary to protect the 
environment and public health, and does not neces- 
sarily provide an effective and efficient solution to 
hazardous waste management. Further, their use does 
not always solve the real problems of long term 
security and public opposition to hazardous waste 
disposal sites. There may be better ways of attacking 
those problems, such as ptiUfc education and strong 
regulation to provide safeguards for ^he public. 
^ Wiii the enactment of the Resource Conservation 
and Recovery Act provide enough incentive to haz^ 
ardoiis tvaste management facilities so as make 
additional incentives or use of public hnds unneces- 
5ary?. The passage of the RCRA is of special 
interest to the owners of hazardous waste management 
facilities because it is Likely to create a substantial 
positive shift in demand for their services. 

The provision of public lands either to generators 



or service facilities fo" hazardous waste management 
is, in reality, a subsit^ or type of autonomic assist^ 
ance. With the likely iitoease in demand for the 
services of hazardous waste management facilities that 
will result from the enactment of RCRA, it tsdoubt^ 
f ul that subsidies or incentives to the hazardous waste 
management industry will be necessary. Enforcement 
of the new regulations will create incentives for 
devebpment of new facUittes by ensuring additional 
markets for services. Regulatory ^tivity should 
improve the financial soundness of hazardous waste 
tnanagement firms over time by increasing the rate of 
use of these facilities ^ thereby increasing theprices 
they can command for their services. 

Can the use of public lands be supported on equity 
grounds? A desired goal of environmental legislation 
is to shift the cost^ of pollution control Ucm society 
in general back to the specific producers and con- 
sumers of the pollution -producing products. In the 
particular case of hazardous waste generators or 
service firm facilities built p^ov to hazardous waste 
management relations, an equity argument could be 
made for iffSvi ding assist ance to outdated facilities 
ladcing advaW^ treatment and disposal technology. 
The installation of new technology for established 
firms can be costlier than installation performed 
dufing original construction. Thepricesfor hazardous 
waste management facility servicesarenot likely to be 
affected because the new» more efficient facilities 
tend t9 set prices, and older firms may not be able to 
recover higher control costs through increased pro- 
duct prices. However, the fact remains that hazardous- 
waste-management regulations, in themselves, could 
ateate a new market for the services of hazardous 
waste ntanagement facilities (which treat and/or 
dispose of 20 percent of aU hazardous waste) and 
could provide them with the business and benefits 
that could form the basis of capacity expansion. On 
balance, it seems inequitable to provide any additional 
incentives, whether they be use of public lands or 
some other form of subsidy, beyond the potential 
economic stimulus arising from the regulation of 
hazardous wastes. If it is one of the Qoals o^ the new 

legislation to shift the burden of hazardous waste 
management from society (the public) to the gen^ 
erators and consumers, then the use of public lands 
cannot be justified on equity grounds. 

r 
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One of the most sensitive areas for dedston- 
making by State officials is the proper' operation of 
facilities designed to accept hazardous waste. In- 
creased attention wiU be focused on these decisions ^ 

result of the Resource Conservation and Recovety 
Act. Evenasiiationalminimumstandards^for fatties 
ai^ being developed under Sections 3004 and 3005 of 
that Act, however, decisions must be made as to the 
adequacy of ongoing and proposed operations. Thus, 
this chapter is intended to hi^light topical areas that 
should be addressed by decision makers in approving 
hazardous waste management facility operations. 

Facility operatUjnsJnvolve more than the day-to- 
operation oip waste management facility. This 
chapter present? the State decisbn maker with a 
discussion of some of the key elements to ba aware of 
and plan for in the proper storage, treatment, or 
disposal of hazardous wastes. The diapter begins 
with a discussion on planning for and development of 
a hazardous waste management tactlity. Planning and 
development not only involve a determitiation of the 
need for such a facility, but also the site selection. 
Site selection depends on various physical and cultura^ 
variables: geologic, hydro9eolo0c, topographicalt 
climatic, ecological, and economic factors as well as 
public acceptance. 

After a facility has been constructed, it is impor- 
tant for the protection of public health and the 
environment that the facility be maintained properly 
both during and after operation. The i^esponsibte 
operation of an environmentally accept3ble facility 
from the receipt of the waste to Its ultimate dis- 
position constitutes a major component in the control 
of haZordouswastefaciUties. Plcop^r facility operation 



includes proper handling of the waste; waste com- 
patit»Uty in treatment and disposal^safety at the site; 
monitoring to assure protection of the environment; 
operator training; and financial responsibility. The 
final step in tl>e control of hazardous waste fadl-* 
ities is proper cbsure. The owners jneed to plan for 
site closure, and long term surveillance, and the State 
must determine what the f unu^ uses of the land will 
be. 

?LANN!NG AND DEVELOPMENT 
With a data base describing the kinds and quan- 
tities of hazardous wastes requiring disposition (see 
Chapter 3), the decision maker can begin to consider 
the need for facilities to manage sudi wastes. This 
planning effort should be an Integral part of the State 
planning process for all wastes, to be estaldisbed under 
Subtitle D of the Resource Conservatior. and Recovery 
Act of 1976. In addition, planning, underway or 
contemplated pursuant to Section 208 of the Federal 
Water Foliation Control Act, will need to he inter-* 
faced with State decisions regarding hazardous waste 
facilities. 

Regardless of the planning procedures used to 
determine additional hazardous was»s facility needs, 
conscious decisions must be made as to the degree of 
control, to be accorded to planning process decisions. 
At one extreme, no hazardous waste facilities except 
those on an approved State plan^would be permitted 
to operate, in effect, this position could create State 
"franchised" market areas which might ultimately 
require economic regulatibn. On the other hand, a 
less detailed plan for facilittes with less stringent 
facility operating standards opens the door to inade- 
quate f^nlities due to undercutting competition from 
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poorly controUed faculties. Thus, the "tn|x" between 
the degree of flexibility in the planning process and 
the stringency of regulations needs to be carefully 
balanced to meet the goals desired by the State for 
safe environmenia! control of such facilities. 

As an aid in analyzing the need for facilities at the 
State level, EPA recently completed a contract report 
analyzing the expansion capabilities of the hazardous 
waste management industry. This report, Pdtentiai 
for Capacity Oeation in the Hazanfous Waste Man- 
agement Service industry^, states a variety of fac* 
tors^ incieastng the demand for hazardous waste 

management services: air and water pollution controP 
r 

and land disposal regulations; iirlustrial growth; pesti- 
cide contiols; and new restrictbns on ocean dumping 
of wastes. This increased demand for proper dispo sad 
of hazardous wastes will apparently require full 
utilization of the existing facilities and additional 
construction of new facilities. Today, however, it is 
estimated that only 53 percent of the overall capacity 
of about 100 facilities operated by the commercial 
hazardous waste service industry arecurrentlyjised. 

With the enactment of the Resource Conservation 
and Recovery Act of 1976, an estimated 50 to 60 
additbnal sites for commercial use will be needed to 
adequately fulfill the demand for proper hazardous 
waste handling, treatment, and disposal. (The esti^ 
mate includes the construction of approximately 20 
secure iandfiUs.) Typically^ these facilities will be 
designed to handle a greater amount of waste mater- 
ials than current operations and will, in most cases, 
offer both chemical treatment and incineration. 

In order to determine whether a new facility is 
needed or increased utilization of existing facilities 
wili adequately serve the fu* needs of the com- 
munity, the distribution and funent utilization of the 
industry must be examined in a given geographic area. 
On a national basis, the geograpMc distribution of 
sites is concentrated in EPA Region It V, and IX as 
shown in the following list. These ri^ons conuin 
approximately 60 percent of the sites. (EPA regions 
are listed in Table F-1 in Appendix F.) 



*P&tcniUl for Capacity Creation in the Haiaruoui 
Waste Management Service Industry aiid Environment^] 
Piotection Agency, August 1976(PB-257 187), 



EPA 

Region Percent of Total 

I 6 

n 16 

in 8 

IV 6 

V 25 

VI 9 

VII V 
VIII 1 

IX 17 

X ' 5 



Of the 110 facilities identified in the report as 
hazardous waste management facilities, only nine are 
municipally controlled. Ei^t of the nine are located, 
in Region IX and one is located in Region III. 

Hazardous waste management facilities provide a 
variety of services to customers in their own State 
and other States including chemical treatment, incin- 
^ eration, secure landfill, resource recovery, and deep 
well injection of the hazardous wastes. Table 10 

TABLE 10 

FAaLITV UTILIZATION (PERCENT UTILIZATION) 



EPA Chem'cftl Secure Deep Wdl Resource 

Re<]|ion TVeatmcnt Incineration LandfxU Injection Recovery 
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45 


30 


30 




50 


II 


50 


50 


50 




60 


III 


45 ^ 


75 


30 




50 ■ 


IV 


60 


60 


40 






V 


SO 


65 


50 


75 


50 




40 


40 


50 


75 


60 


50 


75 


60 




60 














IX 


do 


80 


80 




75 


X 


50 




30 




60 



*OnIy one fadUty. Sources Foster D, $nelt, Inc. 
industry Interviews. 



shows the current estimated utilization as compared 
to process capacity of the facilities nationally/ The 
highest fadUty utilisation is in Region iX^or all. 
processes, v/ith the lowest in Region 1. 

Future treatment and disposad capacity of the 
hazardous waste management indunry is dependent 
upon expansion plans, capital expenditures necessary 
for regulatory compliance, and elimination of environ- 
mentally inadequate disposal options as required 
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under the Resource Conservatory and Recovery 
of 1976, ' 

SITE SELECTION 
^ Assuming that the need for some facilities is 
e$taUished« the d^don maker Is faced with the issue 
of approving and/or participating in the selection of 
specific sites for ^ch facilities. Site selection should 
be viewed as a phased decision process. The ftrst 
phase, sitescreening, should include the establist)ment 
of a minunum set of criteria (by the State) that must 
be met in order for the prospective site to be con- 
sidered ask candidate for further investigation by the 
owner. Site screening is the process of identifying and 
evaluating a parcel of land for its suitability as a 
hazardous or chemica] waste land^disposal treatment 
or storage site. Specific site^reening criteria should 
cover eharacten'stics the site must pPssess naturally or 
v4iich can be achieved through modification. Geo- 
logic, hydrogeotogic, topographical, climatic, ecolo^ 
gtcal, and cultural aspects must first be examined 
before any sites are considere<l for potential construc- 
tion of a hazardous waste management facility. Eco- 
nomic feasibility (cost benefit) and public acceptance 
of the site may ultimately decide the fate of a 
proposed site. The screening criteria based upon the 
above parameters should ideally be set up to be 
judged by the owner of the site on a simple accept- 
able or nonacceptable bads. Either the site meets the 
set of criteria ot it doesn't. 

Site screening car^ used by the private sector as 
an effective means of eliminating unacceptable siies, 
for the construction of a hazardous waste facility 
(treatment, storage, disposal), based upon nir^iimum 
criteria identified by the State. 

A usc^ful tool for the evaluation of site screening 
criteria is a *'decision tree"-a flowchart of "yes-^^o" 
decision points (Figure 4). The desirable <iuality of 
an individual site parameter is stated at each decision 
point In totali the *'ue3*' constitutes a m'inimal set 
of environmenul parameters important to maintain- 
ing the environmental quafiry of a given site. 

Presented is an example of a "decision tree*' and - 
general criteria for a hazardous waste disposal site 
(Figure 4) The State decision maker should develop 
specific site screening criteria for hazardous waste 
disposal treatment and storage facilities. The criteria 
for treatment and storage should address many of the 
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same parameters considered for the disposal facility. 
By no means should the "tree*' be interpreted as 
necessarily representing the complete universe of 
parameters, or the order in whidi they miist be 
evaluated, Othercriteria established by the State such 
as soO types, waste types to be handled, engineering, 
cost/benefit analysis, legal issues, economic con- 
suaints, etc., may affect the site review and selection 
process. 

^ A naturally secure disposal site would be any site 
whose set of environmental conditions satisfied the 
parameters of the "tree" with no site modifications 
required. 

G^o^'cai 

Hazardous waste management facilities should not 
be located in areas where the geology of the site 
presents an unstable environment. Sites exhibiting 
historical seismic activity, Karst landforms, landslide 
potential, soil slump or solifhictlon, subsidence, vol- 
canic or hot spring activities, etc., should be carefully * 
examined before the site is selected. In many toca- 
tionSf these areas cannot be avoided. Therefore, site 
modification will be necessary. 

Hydroffe oJogic 

Location of a hazardous waste management facility 
above a useful aquifer may necessitate site modifica- 
tion to prevent leachate from reaching jhe water 
table. This may include some form of leachate 
collection coupled with a final capping of the site 
after completion. It is important, therefore, to be 
aware of the location of all useable aquifers along 
with all perched water tables. 

The groundwater within the saturated sone may 
be an important water resource for drinking, agricul- 
ture or industry; therefore, it is important to consider 
its potential for use. Groundwater availability may 
be estimated from the saturated zone's productivity 
(pumpability). Productivity evaluations should be 
based on local conditions, including the availability 
of goodquality grou)idwater resources and anticipated 
demand for water from aquifer(s) in question. Satu- 
rated 2one discharge points^ including perched wat^r 
tables, should be identified and mapped at the site. If 
there are potential water supply points between the 
site and the discharge points or if the perched water 
table discharges outside the drainage area defintd by 
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th« tit9, nwamm should uken to prevent con- 
Uminatlon of surface and groundwater from the 
Itachftte. One such measure is the usfi of a double 
Untr arrangement with a leachate collection synem 
Tttwetn the liners. ■ 

In addition to groundwater, the inherent soi)- 
moitturt content will influence site selectigit. Field 
capacity is the amount of soil moisture held in the 
urtsaturated 2on« against the normal downwar^utl 
of gravity. Field capacity is expre^ed^s either 
moisture content per unit of soU'welght,orasinches 
of water per foot of soil. Procedures for making fiekl 
capacity determinations are described in the "Hand- 
book of Soil Survey Investigations Field Piocedures,"* 
published by the VS. Soil Conservation Service. 

Field capacity measurements should be used as 
indicators of the unsaturated zone's, m6isture- 
conducting potential because of its positive correla- 
tion with other soil parameters (such as texture), that^ 
retard the rate of soit-moisture movement. If wastes 
containing free moisture are permitted to be disposed 
at the site, it is important that the unsaturated zone 
contain enough available storage capacity to accom- 
modate this free moisture. 

If the field capadty is not sufficfcnt to hold all of 
the moisture assodated with the waste, it ts still 
possible that the physical and chemicai properties of 
the soil may be capable of attenuating pollution 
materials via ion exchange or reducing transport to 
the aquifer below. If the available storage capacity is 
sufficient in it^eL^ it may notice necessary to goto the 
expense and trouble of determining soil attenuation. 
If the Ceki capacity is not sufficient, however, and- 
there exists insufficient attenuative properties to pre- ^ 
dude potential contaminadon, then the use of 
engineered modifications (liners, leachate oollecdon, 
etc.) will be necessary to reduce or eliminate leaching 
from the site. 

Topographicai 
The main topographic constraints that may render 
a 5ite undesirable for hazardous waste treatment, 
storage, or ^'sposad are susceptibility to flooding, 
erosivity,and offsite drainage runoff. 



<Sdil Comervatton tviot. Handbook of Soil Survey 
tovenigAtioo Field Procedure, U*S. Department of A^ricul- 
tiue. GovemiiiintPtlntin90tnce.WaUtln9ton.O;C. 



The site should not be iocated in a flood plain, 
shoretand, wetland or any other area subject to 
inundation. If no such area is available, tradeoffs 
wilt have to be made. Erosion and sedimentation^ 
considered to be a nonpofnt source of pollution, 
should be containable within the site's boundary. 
Areas with highly erodible slopes pose a problem to 
site operations and should therefore be avoided. The 
site should also contain sufficient area for the .con- 
struction of a runoff^iolding pond to retain suriace 
and subsurface runoff which may contain soil as weU 
as hazardous substances in solution. Several £^A 
publications provide useful information and aie avail* 
able ftom the US. Government Printing Office.* 
Data necessary to make the soil bss calcubtions are 
readily avaUable from the VS. SoU Conservation 
Service. 

aihkatic ^ 
The primary climadc features which may adversely 
impact on a site are the amount of precipitation and 
inddence of severe storms, Surpbs prec^itatibn wlU 
cause surface runoff and water infiltration through 
the soil. Leachate, as a result of infiltration, will be 
transported downward only as far as the water is able 
to penetrate. If precipitation exceeds evapotranspira- 
^ tion for any length of time, there is the potential that 
leachate will reach the groundwater. This, 
however, depends upon local soil andihydrogeologic 
conditions. 

Because seasonal recharge may occur during a 
period in the site's annual climatic cyde when precipi- 
tation ^ excessive, the annual ratio of precipitation to 
evapotranspiratfon is not the only mdicator of 
groundwater infiltration potential that should be 
' examined. More accurate indicators of inftUration 
potential include we^y and monthly conparisons 
of evapotranspiration and predpitation rates. Soil 
permeability and the water^ioldihg capadty of the 
soil will also influence th^ amount of leachate 
infilttation. This will varyT^rom soil to soil and 



*Method5 for IdentifyiD^ and cvaiuatin^ the nat^ie 
and tittetki of nonpoint so^irces of pollutants {EPA 430/9- 

Processes, procedures, and mcUiods to <xynitoi pol. 
lutlon reniltia^ from ^conttruction activity <£f a 430/9-73. 
007). ^ 

^Oomparnativ^ costs <^ erosion and Mdiment control 
conjunction acUviUcs <EPA 430/9.73^16). 
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therefore diould be determined by .soil analysis of the 
potential site. 

Runoff, that residual of rainfall that does not 
innitrate into the 9oi),'(lepends on such factors as the 
intensity and duration of the precipitation; the soil- 
moisiure content; ve9etat]on cqver; permeability of 
the soil; and the slope of the site. Hazardous 
constituents, that may have percolated up to the 
surface of the site could be carried off in the ruCK>ff. 
TMrtfort, the rurx>fr from a lOO-year storm or 
annual airing thaw, whichever is the greater, ^uld 
be containable by the site's natural topoyaphy. It 
(lot, berms, dikes, and other runoff control measures 
should be constructed to^modify the site. (Runoff 
may be estimated by applying the coefficients used to 
design surface water drainage systems.)* 

Minimum criteria for the above parameters should 
be estab^s^ed by the State decision maker and 
applied to tHe site by the prospective owner, if the 
minimum standards are not achieved at the site, it 
should thither be rejected or undergo site modification. 
For the ecological and cultural paramoters» the option 
of site modification does not exi^-the site is either 
acceptable, or it is not . 

Since it is difficult to Assess the limitations of an 
ecosystem without initiating an exhaustive and time- 
consuming study, it is recomlnended that site selec- 
tion avoid areas which are undeveloped, including 
wetlands and marshes, grazed and ungraded grasslaitd, 
grazed or ungrazed forest and vroodland, and eco- 
systems which are in a delicate balance. Whether a 
site is a habitat for rare and endangered species or 
used seasonally by migratory wildlife are alsafactors 
to be determined before selection of the final site. 

Cii/ttirai 

Cultural site features are those elements that are a 
direct result of human activities which modify and 
effect the site's desirability for hazardous waste 
disposal -access, land-use, and aesthetics. 

Ade^^uate access to the site should minimize both 
the transporution costs and the risk of accident or 
property damage. Distance from the waste source and 
route congestion and suitability for bulk cargo 
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*ChQiiv, Vente. Handbook ^nd Applied Hydrology -A 
Compendium of Water B«»>ufc^ TechncJo^y. McGraw-Hill 
Book Co.,Ut^t York. l964, 14ld0. 



vehicles are elements that ifiust be considered for site, 
selection by the prospective ovmer of the site. 

Land areas zoned for nonresidential uses and aieai 
with ade^^uate buffer zones should be considered as 
possible locations for the siting of a hazardous waste 
management facility. Heavy and light industry a£ 
well as unproductive agricultural lands afe preferable 
land-use zones-residential,' commercial ajvl recrea- 
tional zones, on the other hand are not recommended 
disposal sites. * Whether' zoned or unzoxted, the 
proposed ate should ideally contain sufficient 
area to provide a concentric ringof unoccupied 5,>3ce 
as a buffeif zone between active storage, tr^tment, 
and disposal areas, and the nearest area of human 
activity. 

Visual aesthetics are best measured by the unaided 
eye. Line-of-sight observations from commercial 
business, residential pr recreational should be 
screened from the facility's activities, yegetation, . 
topography, distance, and artificial barriers are all 
potential means of modifying the^te to achieve the 
desired effect. 

After aB of the data are collected arid analyzed, the 
prospective ovmer will have to-evaluate each parami- 
eter and decide what trade-offs will be necessary for 
final site selection. Each paramet^ will have to be 
assigned a ''level of importance'* to ti.^ commui^ity 
and compared to the other site^ection elements. 
According to the location of the site and specific site 
characterises, each parameter may be assigned difi- 
fm.jt values. For example, in Califomia the location 
of geologic faults will greatly influence the siting of a 
hazardous waste facility* whereas irr Florida^ seianic 
^ivity ne^d not be considered. Trade-offs will then 
have to be made for final site selection. In the final 
decision process, a ^dfic decision maker may be 
able to trade-off access to paved roa^s, for example, 
against the aaeage of the.site which would haw to 
be set aside for a water run-off catchment basin. 

Public Acceptance 
' No matter in how much detail the above param 
eters are examined for the selection of a hazardou.'^ 
waste management facility site, public acceptance or 
rejection may ultimately decide its fate. One of the 
most difficult problems faced by the decision maker 
(or the applicant) b that of gaining public approval 
from a community for the construction of a 
management facility. 
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The first step toward the formation of favorable 
public attitudes is for the prospective owner to design 
and piesent to the cpminunity a oomprehensive plan 
for an environmen tally safe, economically viable, and 
iiesthetically pleasing facility. 

The comprehensive plan should include data on: 
th^ population (industry) to be served; land avail- 
ability and suitability; economic resources; zoning and ' 
environmental regulations; and transportation net* 
works. The comprehensive plan should also cover 
management of the facitity^ manpower requirements 
of the facility^ financial needs, and implementation of 
the plan. 

The prospective owner must decide at what point 
the public should become involved in the selection of 
the ate, and type of facility to be built. Public 
participation in the planning stages may be a time- 
consuming process; however, for the success of the 
proiect/,lhe public should be informed as early as 
possible that a hazardous waste management facility 
is being planned. 

Even if every posnble consideration were taken by 
the fdanning body to provide an economically and 
environmentally sound hazardous waste management 
facility, there would still be no guarantee tl.4t the 
project will be welcomed with open arms by the 
community. Many times citizens look on hazaidous 
waste management facilities with distrust. This is 
particularly true for sanitary landfills. The term 
'-sanifary landfill" normally has an unfavorable conno- 
tation for many people. Often this type of facility is 
associated with the unsightly, foul smelling, open 
"dumps'' that are still in use today. 

An information and education program can help 
to alleviate this problem by enabling the public to 
take an active role in both the planning and operating 
stages of the new facility. Furthermore, an informa- 
tion program can increase public awareness of the 
environmental benefits of a well-pUnned and welU 
constructed facility, as well as the environmental cost 
of unmanaged hazardous waste. 

There are many ways in which to conduct a public 
information/education program. Use of media, public 
participation, citizen advisory committees, and door 
to door canvassing are only a few methods commonly 
employed to gain support 



The plaimer should begin the public information 
program by explaining why a particular type of 
facility is needed and the logic of its proposed loca- , 
tion. Emphasis should be placed upon the benefits 
tU;at will be realized from the facility both economi* 
catly and environmentally, it is important for public 
awareness that the information go to all of the various 
interest groups that should be involved with the 
project, political leaders, public officials, environ- 
mental groups, as well as public interest groups and 
industry should be notified. Adjacent property 
owners, although often not organized as a group, 
probably have the niost to lose from a poorly 
conceived facility. Therefore, they should also be 
made aware of and have an opportunity to input to 
the decision -nnaking process. 

Increasingly, a situation exists where community 
groups have opposed and successfully blocked the 
construction of various private and public facilities. 
For this reason, it may be necessary for the prospec- 
tive owner to provide these groups with some form of 
"additonal benefit" to serve as an incentive and 
thereby increase the realized benefits. 

Additional benefits to the community may involve, 
for example, site restoration to facilitate a park or 
recreation area. It must be kept in mind that if 
"additional benefits'* ate to be successful in winning 
public acceptance, the facility should be environ- 
mentally and economically acceptable, 

OPERATION OF FACILITIES 

Once the facility is sited and constructed, proper 
operation is necessary to protect and fHevent adverse 
impacts of the facility on the puUic health or to the 
environment. 

Proper facility operation, on a day-to-day basis, 
includes proper handling of the waste, access to 
laboratory facilities for waste analysis^ treatment and/ 
or disposal; safety at the site; monitoring to assure 
protection of the environment^ operator training; and 
financial responsibility of the owner- 

The State decision maker should allow disposal of 
hazardous waste only at pennitted^approved facilities. 
The criteria used for the permitting ^ould allow the 
State to close facilities that are not being operated in 
an environmentally acceptable manner or which are 
exceeding the established criteria. 
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Proper Handling V/aste Compatibility 

Ptopdr handling of the waste to include treatment 
and disposal is needed in order to prevent environ- 
mental daiiiage. Without proper haRdling, there is a 
danger for fire, explosion/and gas generation that can 
arise fvom the haphazard niixing of wastes Which are 
not compatible. White empirical data exist concerning 
the consequences of reactions between P«re sub- 
stances under laboratory conditions, very little work 
has been done in the Held of waste ccmbination 
reactions. Very seldom are wastes pure substances. 
They are usually sludgesi emulsionsj suspensions or 
slurries containing many different components. In a 
landfill, these mixtures will not react in the same 
manner that the ptjre substances comprising them 
react in the laboratory. This is due to differences in 
concentration, rates of mixing, heat capacities of the 
surroundings, and the presence of other components 
in large or trace amounts which might accelerate or 
decelerate the reaction. 

It is evident from existing dau that the largest 
dangers iiiherent from incompatible reactions involve 
strong acids or bases- Largederiationsof thepHofa 
waste from neutrality will also interfere with soil 
attenuation, and can sohibilize and release heavy 
metals and other contaminants that might otherwise 
be bound. For these reasons, it is desirable that acids 
and bases be neutralized to within a pH range of 4.5 
to 9 before being mixed with other wastes (possibly 
addic ^d basic wastes could be mixed in a controlled 
manner to achieve pH neutrality). Even within this 
restricted pH range, acids should be segiega^ from 
add-soluble sulfide and cyanide salts. 

Wastes that are particularly toxic, including beryl- 
lium, asbestos and all pesticide wastes, should be 
s&gregated from highly flammable wastes, since fires 
provide a ready vector for these' wastes to enter the 
immediate environment. 

Also, wastes that react violently with water, or 
react with water to give off a noxious or toxic gas 
(wastes containing phosphorous trichloride, phos- 
phorous pentachloride,th]onyIchlorkie>and elemental 
sodium, potassium, or magesium) must be encap- 
sulated in a moisture -proof contain^ before land 
filling. 

With the above inclusons, an examplcof a compat- 
ibiJity matrix is depicted in Figures 5 and 6/ If it is 
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not feasible to neutralize acid wastes and/or caustics 
to within the prescribed pH range* then the matrix in 
Figure 6 should be used. The successful use of any 
compatibility system depends upon the Labeling of 
Pastes to conform with the generic names usM in the 
system. These matrices will be njodified and updated 
as further information concerning waste compatibility 
becomes available. 

Facility operators should be aware of the problems 
with mixing of incomputable wastes and, it at all 
possibJei guard against such practices. If consistent 
mishandling occurs at a facility> the State can opt to 
revoke the operation permit. 

IVaining 

Ttaining of wast^TT\anagement facility personnel in 
safety, first aid, and facility operation is anqther 
important aspect of overall facility management. All 
site personnel should undergo some sort training 
either in a classroom environment or on the job site. 
The type and degree of the training will vary wifh the 
responsibilities of the site personnel. \ 

She Personnei 
A hazardous waste facility should have a manager* 
a supervisor, and a technical advisor. The manage" 
should be responsible for the overall management 
the hazardous waste facility, knowledgeable about site 
operations and equipment design, and able gtve 
specific waste handling instructbns ^d sr^fety pre^ 
cautbns to the supervisor and equipmen operators 
on a continuiiig basis tn consultatirn with the 
technical advisor. The supervisor v^iU dirH:t the 
everyday waste treatment/disposal activities and en- 
sure that proper waste handhng procedures are to}* 
lowed and safety regulations are ^jnforced. Other site 
personnel, heavy equipment aerators and laborers, 
v/il] be under the direct supr^vision of the supervisor. 
The technical advisor should be available to answer 
questions relating to waste compatibility and the 
hazards of chemical toxicity, flammability, reactivity, 
etc. The three positions, supervisor, manager, and 
technical advisor fill the anticipated needs at an 
average hazardous waste management facility, how- 
ever, the operational needs of the facility may be 



"^Unpubhshed P^p«r Vivniu^ Dan^. A R^uonaie foi a 
Wait^; Compatibility Matrix. \}S. EPA Ha^^rdous Waste 



filled by fewer than th^ three people, since one person 
may be able to perform more than one of these 
functions. 

TVaining tJeeds 

The need for training and safety requirements 
peculiar to the hazardous waste managf^ment industry 
has been debated. In a recent series of public 
meetings held by EPA in December 1975, several 
industry representatives questioned the need for 
safety and training requirements beyond those regula* 
tions the Occupational Safety and Health Adminis- 
tration (OSHA) already have in effect for products of 
comparable hazard v;ithin the chemical industry. 

Many in the hazardous waste management-service 
industry believe that the most important safety 
precaution is the proper characterization and identifi- 
cation of liazardous waste. Therefore, it is vety 
importajit that the facility supervisor be able to 
reco^Tjize the hazards associated Mth each the 
chrr.iical wastes managed at the site. Training of the 
r management personnel should focus on operational 
procedures of the facility, special handling procedures 
for the hazardous waste, occupational safety, first 
aid, and industrial wastes . 

Employee safety is an imponant aspect of proper 
facility operations as well. OSHA standards for safety 
in the workplace should be enforced, and any viola^ 
tions recorded in the event of permit review. State 
environmental officials may need to highlight for 
State or Fe<kral occupational health agencies the 
unique problems involved at waste management 
facilities. 

It would seem desirable that supervisor/manage- 
ment personnel have either a degree in chemistry or 
chemical engineering or have a strong background in 
the subject matter. Allsite employees should be Qiven 
training on facility operations by the plant manage^ 
ment. In addition, site employees should be required 
to attend a basic safety course. Areas of instruction 
should include accident prevention, occupational 
safety, first aid, and hazardous waste handling pro^ 
cedures. A basic safety course currently offered by 
the National Safety Council is entitled, "Safety in 
Chemical Operations." Because each facility may 
have unique operations and handling requirementSi it 
will be necessary for the management personnel to 
provide additional training unique to the site involved. 
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Monitomg 

in order to protect agaii^st poUutioti of surface and 
groundwater, the site should have monitodng equip- 
ment. Samples should be taken of the surface and 
groundwater to determine if ^he facility is polluting 
the water In the event pollution is detected, 
corrective steps can be taken. Also, monitoring of the 
air quality and ndse levels at the site should be, 
undertaken. Chapter VlII deals with some of the 
sampling and analysis facets of this issue in detail. 

Fiscal ResponsiM/ty of Owners - Insurance 
The ovmers and operators of any waste manage^ 
ment facility have a responsibility io the public to 
operate in a manner which will not adversely affect 
the environment or the public health. Within the 
broad realm of this responsibility is the financial 
responsibility of the owner to ^tiire financial 
protection against liability. The amount of financial 
protection required by the waste management facility 
should be the amount of liability insurance available 
from private sources. It is assuf^ed that the private 
insurance industry will be at^le to provide adequate 
liability coverage, A hazardous waste management 
facility ideally shoukl be required to obtain coverage 
over all aspectsof operating a hazardous waste facility 
induding transportation, contamination incidents, 
and other risk activities associated with bngterm 
consequences, even after closure of a facility and/or 
a change in ownership. The protection should extend 
to any persons who may be legally liable for a hazard- 
ous waste incidents 

The policy should cover liability for bodily injury 
and property damage, and should contain a single 
aggregate limit of liability for all losses and loss 
expenses for bodily injury and property damage 
arising during the policy period. 

The service firm, as a condition for seeking 
insurance, would be required to meet all State or EPA 
standards associated with the operation of a hazard 
ous waste facility. By the same token, a permit 
application must cx)rLtain the names and addresses 
of the applicant's current or proposed insurance 
carriers, including copies of insurance policies in 
effea, 

Oostiie of Facilities 
The final step in the control of hazardous waste 
facilities is proper closure or the hazardous waste 



management facility. Because hazardous waste con- 
stituents may enter the environment after the day to- 
day maintenance of the facility hasceased, the owners 
of the facility must plan for site closure and long term 
surveillance, and the State must conader future uses 
of the land. The funding requirements of the plan 
must be estimated, and a means derived to acquire the 
necessary ftinijs. 

Landfills l^oc hazardous waste disposal will ulti- 
mately reach capacity and must be closed; but the 
potential for harmful occurrences would stxU remain. 
Regardless of the kind of finn originally or currently 
owning such a facility (whether public or private), 
liability for damages is an important fact or burden 
that someone will have to bear. The possibility 
certainly exists that the owner and operator of a 
closed hazardous waste facility still under his owner- 
ship could be held liable for long term damages. 
The problem is more complex when ownership has 
changed. In order to provide protection in the event 
of future occurrences after closured, the liability - 
insurance requirement might include coverage for 
long term damage.regardtess of whether ownership is 
retained or not. 

The advantages 6f this system are as follows: 
(1) it is easy to implement and involves minimal cost 
to the government; (2) the private sector (insurance 
carriers)vOperates the liability insurance mechanism; 
(3) it is self-enforcing, that is, if a company cannot 
afford the insurance, it does not qualifyfor a permit j 
and (4) it provides current and future liability protec- 
tion against h.>zardous waste occunences. 

The disadvantages of this system are as follows: 

(1) the insurance cost may be very expensive and lead 
to an uneven cost burden within the private sector; 

(2) the cost may force firms out of business; (3) firms 
may be unwilling to buy insurance after they close or 
sell a facility; (4) the insurance coverage from the 
private sector may not be adequate to protect the 
public health and the environment ; and (&) adequate 
amounts of insurance per facility and per incident are 
unknown, 

PLANNING LONG TERM CARE 
The owners of a hazardous waste management 
facility need to plan for long term care which should 
address decontamination of equipment and structures 
prior to sale, removal and disposal of remaining 
hazardous materials^ modification to disposal areas to 



58 



S2 



STATE DECISION MAKERS GUIDE FOR HAZABDOUS WASTE MANAGEMENT 



render the site secure; and expected resource commit- 
ments or requirements. In addition, a long termcaie 
plan {for disposal areas only) should be developed and 
implemented after closure of the dte. It ^outd 
include monitoring, sampling, analysis of groundwater 
and surface waters in the vicinity of/ the site, 
maintenance of the site {that is» cap mai^lenance or 
replacement), containing operations to prevent 
leachate from reaching the groundwater and surface 
waters, and identification of officials responsible for 
implementation of the plan. 

Sufficient funding wiU be necessary to implement 
the above plan. Provision for the financing of long 
term care of waste sites can be generally secured via 
a posted bond, a perpetual care fee, or a combination 
of both mechanisms. A mutual trust fund may also 
be used. These medianisms are' explained in the 
following discussion. 

Bonding 

One method of ensuring long term site care is to 
require deposit of a cash bond or maintenance of a ^ 
surety bond by the waste disposal site operator. The 
bond should be of sufficient size to assure sufficient 
funds for proper site closing and site monitodng, 
surveillance, and maintenance for a number of years. 
The appropriate bonding level varies with site charac- 
teristics (size, geology, hydrology, etc.), the particular 
hazardous materials destined for disposal, and the 
degree of waste treatment prior to disposal. The 
likelihood of offsite damages wliich is relat d to such 
factors as proximity to population cente.s could be 
considered as well when choosing an appropriate 
bonding level, although it has not previously been a 
faaor. 

A surety bond which is a certain level of insurance 
maintained for the purpose of securing adherence to 
certain procedures or regulations, would probably be 
less burdensome to the site operator than a ca^ bond 
of an equivalent amount. The premium paid for a 
surety bond would presumably be less than the cosi 
of a loan needed for deposit of a cash bond. 

In the case of a cash bond, adequate provision for 
perpetual site care is assured if the annual real rate of 
retturn (that is, the return on the principal over and 
above the rate of inflation) offsets the cost of site 
upkeep. A portion of the bond could be used to 
correct major site deficiencies or to offset damages 



caused by leachate runoff or migration. Sufficient 
funds would iiave to remain on deposit to provide for 
annual site upkeep subsequent to such expendittures. 
If a change in site operators occurs before site closure, 
then the former site operator should be allowed to 
withdraw the bond's principal and the new operator 
required to deposit an equivalent amount. 

Perpetual Care Fee 
An alternative to the required bond deposit is 
assessment of a perpetual care fee on each user of the 
waste facility. The user surcharge would be fixed on 
a volumetric basis. Site operators ^ould not allow 
this fee to vary with the type of incoming waste. The 
aggregate fees are deposited in an account, arid when 
a level sufficient to maintain long term care of the 
she has been reached (including accrued interest), the 
fee may be discontinued. {Of course, the fee may be 
calculated such that the desired fund level wiU not be 
reached until the site is fuU.) The major drawback to 
this method of financing long term site care is that 
the operator can cease site operatlonswithouthaving 
accumulated 3 fund large enough to assure adequate 
site closure and perpetual care. 

BondJnj/Fee Combination 
Either a cash or surety bond can Ix ombined with 
a perpetual care fee to provide for perpetual site care. 
A ca^ bond deposited with the State could be 
Withdrawn when an equivalent amount accumulated 
through aggregate perpetual care fees had t^een 
deposited by the site operator. Alternatively, a surety 
bond, equal to the difference between the apparent 
required inking fund and the expected size of the 
sinking funds for that year (that is, the cumulative 
perpetual care fees plus the accrued interest), could 
be required of the site operator. The apparent 
required sinking fund would be a site-specific reserve 
sufficient to provide funds for routine maintenance, 
surveillance, and monitoring cosis, as well as contin^ 
gency funds in the event of major site repair. In 
essence, this method'of assuring long term site care 
would require the site operator to purchase declining 
term insurance to protect the State against early 
close-out of site operations. 

Mutual T^ust Fund 
Rather than accumulate a perpetual care fund for 
each disposal site* a mutual trust fund could be 
developed for all sites within a given jurisdiction, for 
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example, withm a State. This ptoposal could be 
funded by any of the fore^oin^ niechanums. The 
trust fund would provide a larger res^ tb cover 
unexpected dte repairs or damage daims. Also, due 
to the pooling of the risk of nugor site repair, the 
oontitigen^ tesetvo required of eadi dte operate 
would be less than that needed if a separate ^nking 
fund vvere maintained for eadi ate. Private operators 
mi^t not be as careful in site construction and main^ 
tenance if they ^re not diiectty liable jor these 
costs, however, the enforcement agency would have 
to provide the incentive for^ co;^tinued site care.^ 
FUTURE LAND USE OF CLOSED FACILITIES 
The State should require that the use ot i site for a 
hazardous waste management facility be recorded on 



the^deed to the property. This information is neces-. 
sory to prevent future improper uses of the land. 
After use as a land disposal facility, the site should 
not be an area zoned for cpnunercial or reskiential 
construction. Construction of any structure on the 
site should be timtted to only those areas where vraste 
Was not disposed of. The use of the site for a 
lecreatiohal area or patk may be the best use for the 
land. However, the location of the facility in a 
highly industrial area maiy linUt the appeal of sudi a 
recreational facility. In the planning sta9^ o^ the 
hazardous waste management facility, the State deci- 
slon makers should decide tf fbture land use restric 
tbns will be necessary in the context of what uses 
of the land can serve. 
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Chapter 8 

WASTE SnmPLINC RND ANALYSIS mETHODS 
AND LE ACHATE ANALYSIS mETHODS 



Thts chapter sirveys the presently known methods 
needed to sample and anatyie the viastes placed in 
landfills and to sample and analyze any leadiate that 
may come out of the land disposal ates< Both types 
of sampling and analym are required in fulfilling a 
comprehensive hazardous waste management plan: 
1) to ultimately detennine the' proper di^sal me- 
thods for the waste and 2) to determine (from the 
leacfaate) whether a disposal site is operating properly 
as far as health and environmental effects areoonoe^ed. 

WASTE SAMPLING METHODS ' / 
The cornerstone of any viable waste management 
system is the procedure used to retrieve /thosa 
samples that aie analyzed to determine how the waste 
should be managed. Unless the sample taken is 
representative of the waste material as an aggregate, 
the infon^ation extracted fr^ the sample wiU be 
misleading. iThe need for standardized sampling pra 
ceduies is pbviousr but iinfortunately, most discus- 
sions of v^te sampling merely discuss the prol^ems 
involved in a general manner, vnthout giving specifics 
on how to deal with these problems, or descriptions 
of particular sampling procedures. 

There are methods presently being employed, 
however, for sampling waste t^oducts and also for 
sampling materials with consistencies similar to waste 
produas that can be adapted for use in waste 
sampling. These methods are of primarily two kinds: 
those that can be used for fluids and those that can be 
used for granular nonfluid materials. Examples of 
the former include the j^^aUforiua Department of 
Health's Cdiwasa sample- and the oil thief for non- 
viscous fluids [see American Society for Testing 
Materials (ASTM) Standard D270'2^). Examples of 



the letter include soil >ugers (see ASTM Sundard 
0452^19) and Qrain sampling triers. 

There is still a need, however, for validated, 
standardized step-by^ep waste sampling protocols. 
Several organizations are presently working on de- 
veloping such protocols. It is unlikely that 3 single 
^ waste sampling protocol will emerge from these 
concurrent efforts, since different waste types may 
well require different procedures. At this point, it is 
apparent that the methods evolved will contain the 
follovnng elements: ' 

# A method of obtaining either a continuous 
^ vertical sample or many different point samples 

on the vertical axis. 

# deifications as to when a stream is to be 
tested (that is, beginning of process, after 
process, randomly, etc.). 

# Separate procedures for different physical cfaar^ 
dcterizations of the waste (and possibly a 
procedure for determining that characterization 
or state). 

# Methods of sample preservation. 

# Protocal to avoid crosscontamination by resi- 
dues left in the sampler. 

Very few specific sampling protocols have been 
developed. 

WASTE ANALYSIS METHODS 
The analyss of waste materials is complicated by 
die foUowing factors. The composition of waste 
oonstftuents often ranges over a wide variety of 
chemical types and over many orders of magnitude of 
concentration. The presence of other constituents in 
a sample under analysis can introduce interference. 
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Since wastes often contain many of these other 
constituents, it is very difficult to compensate for 
their pre^nce in the interpretation of :he analytical 
data. Also, most wastes are not in a physical former 
state that is amenable to analysis. For a standard 
analytical methodology to be prescrribed, th^ wastes 
must be in some sort of ''standard state.*' For this 
reasM, significant amounts of pretreatment are often 
required before analysis begin. Hie following is a 
discussion of how various organizations are addressing 
the problem of waste analysis. 

4 

-The United States Environmental Protection 
Agency does have recommended procedures for waste 
analysis; these are contained in the '^Manual of 
Mtethods for Chemical Analysis of Water and Wastes*' 
(Reference 1). It isrecogni»l that these methods are 
not appUbable to the analysis of all waste streams, and 
the Agency is researching! analytical methods for 
wastes. 

The Federal Republic of Germany hasahandbook 
entided ^'Gennan Standard Procedures for Analysis of 
Water, Effluent, and Sludge" (Reference 2) ^hich 
'addresses the problem of waste analysis. A short 
'^summary of those sections pertinent to waste analysis 
are pre^nted here: 

^ Extermination of l^ater Cbntent and Dry Res- 
idues. This is a procedure for preparing a dry 
residue of the waste by evaporation (including 
the removal of most water of cnrstallization 
from wastes with high inorganic content). 

• Ddtennination of Loss on Ignition of Dry Res- 
idue. The method described is a measure of 
organic content. The method is an ashing 
procedure (run at SSO^C) and has some inter- 
ference from water of crystallization, magne- 
sium carbonate releasing carbon dioxide, and 
organics which volatilize slowly at this tempera- 
ture. 

• D^eerminatron of Hydro<^n Ion Concentration 
(pH Value). The method described employs a 
pH meter, and describes sample preparation and 
handling as well as meter calibration, and 
possible interferences (that is, fats and oils). 
In this treatment, it is recommended that the 
test be run as soon after sampling as possble to 
prevent gas exchange (pH can, to a large extents 
be a function of carbon dioxide concentratbn). 



Not yet contained in the German Standard Method 
are standard analytical procedures for free cyanide or 
total mercury. These are available in preprint and are 
summarized as follows: 

• Determfnationof Total cyanides. Detection by 
the German Standard Method, D13, Part 1 
(total cyanides) 7th Serial* Verlog Chemie 
GmbH, Weinheim/Bergstor). 

This method detects most CN groups including 
metal cyanides, and various cyanocomplexes, such as 
with iron. (Thecobaltcyanidecomplexisonly partly 
decomposed by the method and, therefore, not 
totally detected.) The method is applicable for 
cyanide concentrations up to lOOmg/Uter. Both a 
volumetric and a i^otometric method are described. 
The photometric method is more sensitive, but also 
is more susceptible to interference from reducing 
agents. - ^ - 

A rapid fteld-test method for cyanide analysis in 
wastewater is described by J. Bertlisg (Haus der 
Technik - Vortragsveroffendlchung Wo. 285). This 
method can be used in samples containing f^m 1 to 
100 mg/liter of easily liberated cyanides, in this 
method, hydrogen cyanide is tiberated by mixing the 
vraste with acidic solution. Detection is by visual 
colorimetric means. The liberated HCN is seen in a 
standardized test tube (Hg C12/methylred). Inter- 
ference is caused by free chlorine; this, however, can 
be overcome by using a reducing agent such as 
sodium arsenite beforehand. 

The 'Analytical Chemistry' Working Group of the 
Caucus on Waste Disposal of the LatHler (LAG) has 
proposed analytical techniques for the determination 
of cyanides in water samples, and ft ^ working on 
techniques for the determination of heavy metals in 
solid wastes. 

^ i>teceion of Mercury, in order to determine 
mercury content, organically bound mercury 
must be transformed into inorganic tnercury. 
In this procedure, intense UV radiation in an 
acidic, oxidizing medium, is used to accomplish 
this transformation. This method is suitable for 
all types of wastewaters, and for mercury 
concentrations from .OS to 10 g/liter. The 
method of detection is atomic absorption, 
utilizing a hollow cathode lamp as a radiation 
source. 
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Another tmportant aspect of waste sample pre- 
treatment is elutrlatton of the waste followed by 
analysis of the elutriate for various chemical species. 
Tlie "leaching'' of a waste by the various waters with 
which it comes into contact is one of the primary 
-vectors of pollution from land disposal. Therefore, 
this type of waste sample pretreatment is very 
appealing, snc") the elutriation process can be thought 
of as a leaching process. Some leaching or elutriadon 
tests attempt to mimic natural leaching processes, 
while others simply attempt to indicate whether 
there' is a ''potential'* for leaching for a particular 
waste and do not attempt to recreate in the elutria- 
tion solvent physical parameters identical to the 
natural leachate. 

The Federal Republic of Gemiany has such a 
pretreatment procedure. It does not attempt to 
reproduce the exact parameters of natural leachate, 
but only serves to determine if various chemical 
species may dissolve when the waste is in contact 
with water. 

The following is a general outline of the procedure. 
The waste is separated into a liquid and solid phase 
by centrifugadon or filtration. The filter residue (or 
solid phase) is mixed in a 1:10 ratio with distilled 
water and vigorously ^aken or stirred for 24 hours. 
As the agitation is proceeding, electrical coiiductivity 
measurements may be taken to determine whether 
solubility equilibrium has been reached. This mixture 
is then filtered and standard water analysis methods 
are used on both the original liquid filtered off and 
the filtrate from the elutriadon process. 

Also^, performance of multiple elutHations may be 
desirable both to simulate natural processes and to 
distinguish between the following situations: 

• Wastes containing contaminant species with 
such a high solubility or which occur in such 
minute quantities that they are leached quan- 
titatively in the course of the initial elutriation. 

• Wastes containing species with such low solu- 
bOity, or in such a large quantity that they 
become dissolved only partially in the initial 
dilution. 

• Wastes with contaminants vi^ich show changes 
in behavior, when they come into contact with 
the leachate. 
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It is important to distinguish between these 
various waste types for operational management 
purposes. The technique of multiple elutriation 
involves repetitive dehydration and fUtradon followed 
by elutriation with fre^ solvent. Each resultant 
elutriate is analyzed separately . 

Finally, the solubility of contaminants in a waste 
under conditions of various pH's may be of interest. 
Wastes may come into contact with waters of pH's 
other than neutrality due to dissolved CO^, acdons^ 
of other wastes, the presence of biological by- 
products of waste degradation^ etc. Depending on 
the interest of the experimenter, the elutriate test 
may be run using .1 N hydrochloric acid, .1 N sodium 
hydroxide, or water saturated with carbon dioxide 
substitutecffor distilled water. 

There is at present no official Federal elutriation 
method for wastes. The State of Texas, however, 
has recommended the following elutriate test, pro- 
mulgated by the Sute Water Quality Board. 

Solid Watte Evaluation Leachate Tes( 

1. A 250 gm. representative sample of the "dry" 
material should be taken according to the Asso- 
dadon of Official Analytical Chemists or the 
American Society of Testing and Materials 
Standard methods and placed in a 1500 ml 
Erienmeyer flask. 

2. One liter of deionized or distilled water shouki 
be added to the flask and the material stirred 
mechanically at a low speed for 5 minutes. 

Z. Stopper the flask and allow to stand for 7 
days. 

4. Filter the supernatant solution through a 45 
micron glass filter. 

5. The filtered leadiate frorn step 2 shouM be 
subjected to a quantitative analysis for those 
component or ronic species determined to be 
present in the analysis of the waste itself. 

Note: Triplicate samples of the waste should 
be leached in order to obtain a represen- 
tative leachate. ' 

The VS. Environmental Protection Agency b 
presently doing research on the development of a 
standard elutriate (leachate) test, as are other or- 
ganizations such as American Society for Testing 
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Materiab (ASTM) and American P^uoleum Ins^ute 
(API). 

S\xmmary 

Extensive separation is often required betore 
WA^es can ba analyzed, and the interpratatbn of the 
analydca] data is often ambiguous. Unless the analyst 
has some fairly good idea as to what organic:; are 
present in the waste, presently available methods are 
too expensive and time consuming to be of use in* 
routine waste analysis. 

Elutriate tests presently being used are not com- 
parable to natural leaching action. Natural leachate 
solubilizes wast^ components because of m^y phys- 
ical parameters of the teadiate including pH, di- 
electric constant, organic content (which can ac; as 
chelating a9entSr buffering a9ems* etc.), temperature, 
redox potential, and others. Also, standard infiltra- 
tion and centrifugation methods must be developed. 
Leachate analysis can suffer from differenr inter- 
ferences and matrix effects (due to high organic 
content, turbidity, etc.) than those of wastewater 
and waste analysis. 

LEACHATE ANALYSIS METHODS 
The leachate resulting from the land disposal of 
wastes can cc^taminate ground and surface water, 
causing environmental damage and a hazard to healtK. 
It is frequently necessary to analyze this leachate for 
various hazardous contaminants. Unfortunately, the 
chemical analysis of leachate is not as straightforward 
as the analysis of most aqueous samples with which 
the analytical chemist is familiar. These teachates 
contain a large variety of constituentswhose concen 
trations vary over a wide range. These factors cause 
tnterference. and necessitate extensive pretreatment 
procedures* making the interpretation of the analytical 
data ambiguous. This interpretation can, be further 
muddied by the significant chemital and biological 
chan^^s that may ocoir within the leachate during 
sampling, transportation, and storage. For these 
reasons and others, it is difficult to develop standard 
procedures for leachate analysis. The procedures 
cited here are not infallible, but are presently bjemg 
used in leachate analysis, anjd in some cases bave be^ 
endorsed by particular organizations. 

The analytical procedures discussed will be for 
those ^ntaminant species fOi which drinking water 
standards exist (Table 11) and for purposes of this 



discussion, have been separated into two classes, the 
metallic and the nonmetaltic species. 

Metahic Specks 
The two most widely utilised methods for heavy 
metal determinations are colorimetiic spectropho- 
tometry and atomic absorption spectrophotometry 
(AJ^.). 

In AJi.f a metal atom is volatilized (usually by 
means of a flame). A beam of monochromatic (single 
wavelength) electromagnetic radiation is passed 
through this gaseous sample. 'The radiation is ^P^fic 
for a transition of the metal From th e ground state to 
an exciied state. Since most of the atoms will be in 
the ground state, mnch of tliis^ energy wiU be 
absorbed, hence the name atomic absorption. The 
beam continues on to a photoreceptor. The amount 
of absorbance is used as an index of metal con- 
centration. 

Like AJ^., colorimetry isan absorption technique. 
The observance of the species depends upon its abiliry 
to coordinate with some highly conjugated organic 
molecule (for ekampte,dtphenyl carbazide) so that it 
has a molecular orbital transition (as opposed to an 
atomic orbital transition for AJ^.)tn the visible range. 
A beam of visible radiatici is passed through the 
sample (the chromatics being controlled and changed 
by a niter, grating or prism) and the amount of 
absorbance is recorded. Suice we are dealing with 
visible radiation, visualcotorintetry is possible. In this 
technique, knov^n standard solutions are prepared 
and the unknown solution is visually matched to see 
which standard it most closely resei^bles Iwiih 
respect to color (shade)). This visual method is a less 
precise, less reproducible method than the instru- 
mental. It requires that many standards be accurately 
mai a and remade* since many have a finite lifetime. 
The results are oft^n qualitative and^ dt^pcnd on 
the experience and expertise of the operator. The 
advantages are that it is considerably cheaper tharj 
any instrumental method and can be done in the 
field, if no extensive sample v/orkup is necessary. 

Colorimetry, in general* requires more sample 
pretreatment than AJ^. The advantage confert^ by 
the ability in colorimetry to perform multiple species 
scanning without changing the radiation source (asts 
required in AJi.) does not compensate for the strong 
interferences to which colorimetnc methods are 
subject. This is especially valid given the often 
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TABLE 11 

METHODS FOR ANALYSIS OF LEACHATE FOR SUBSTANCES 



COVERED BY DRINKING WATER STANDARDS 
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complex nature of the leachate matrix. 

fVooodures. The methods endorsed by EPA for 
heavy metal determination in ''Methods for Chemical 
Analysis of Water and Wastes" (Reference 1) and the 
methods endorsed by "Standard Methods for the 
Examination of Water and Wastewater*' {Reference 
2) ar^ outlined in Table 1 1 . 

AA. Analysis, Tliere are several types of A.A. 
spectrophotometers that aie commercially available, 
with different options for radiation £our<^ and sample 
volitalization tedinique. The two types of radiation 
sources available are the hollow cathode tamp, and 
the electrodeless discharge lamp (EDL). EPA recom- 
mends the sangte element hollow cathode lamp 
(Reference 1). This isthe most widely used radiation 

- source and the most familiar to analysts. The 
ekctrodeless disch^e lamp is more expensive, how- 
ever, its use may be indicated f^r selenium and arsenic 
determination. The EDL'sare both brighter th in the 
corresponding hollow lamps and more long lived for 

V these elements. 



The sample atomizer may well be the most 
important component of the AA. spectrophotometer, 
especially iii leachate analyas, given its potential /or 
high organics content. There are nyo types of sample 
atomizers commercially available: flame^and fUmace 
(and other flameless). Flame A.A.f as the name 
suggests, produces this vapor by means of a graphite 
cylinder that is heated by an electric current. 

The most widely used and best documented 
method is flame AA. This technique is the least 
expensive of the three. The method works well for 
all the contaminants of interest except selenium and 
arsenic. There is spectral interference by the flame 
gases for the major resonance lines of these elements. 
Furnace A^. does not produce this interference and 
has been used successfully for the detection of 
selenium and arsenic (arsenic and selenium can also 
be generated by use of the gaseous hydride method 
(References 1 and 2)). There are several types of 
each of these general methods. . Flame A.A., for 
example can be e^jthe L^tftaTcombustion or premixed. 
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and each of these types has advantages and dis- 
advantages. 

A related instrumental method is cnussion spectro- 
scopy. This reL'es on atomic emis^ns rather than 
absorption for the detection of metal ions. There are 
commerdalty available plasna emissions spectro- 
photometers that analyze for up to 20 elenicrns 
simultaneously. Ttiis instrument operates In the 
following manner: The liquid sample is spraye^into 
a very hot ionized argon gas (plasma) which causes 
the sample to break down into elements. In the 
8000-K heat, the elements emit ligSt. The wavelength 
of light always appears at the same location of the 
spectrum. Photomultiplier tubes, whidi detect light 
and convert it to elccuidty, are placed at the 
locations along the spectrum where light will be 
produced when any of the elements being sought are 
present. A computer can identify the element firom 
the concentration fIrom the intensity of the light. In 
designlpg the instrumentf one wavelength that would 
be unlikely ;o be produced to any great ^tent by 
other elements samples was chosen for each element. 
The small^ interferences that do exist are taken into 
account in a computer program befoie the results 
are printed out. 

Plasma R.F. is a relatively new technique and the 
resuhs using this technique by different investigators 
seem inconsistent. Also the equipment necessary is 
at least an order of magnitude more expensive than 
what is necessary for A.A. Plasma emission and the 
two techniques are compared in Table 12. (This 
comparison merely comments on the general tend- 
encies of the methods. Each type within the method 
may exhibit the advantages or disadvantages cited to 
a ^eater or lesser degree depending on the equipment 
and procedures used.) 

Specific procedures for the determination of the 
metallic species in Table LI (both colorimetric and 
atomic absorption) can be found in References 1 and 
2. h must be stressed, however, that these procedures 
were not specifically developed for the analysts of 
teachaie, but for the analysis of wastewater, and that 
the complexity of leadiate composition often in- 
troduces interferences and error into these methods. 
EPA has recently published a "Compilation of 
Methodology Used for Measuring Pollution Param- 
eters of Sdnitary Landfill LeaeJiate" (Reference 3) 
whidi evaluates these methods as they are applied to 



leachate analysis. This reference points out some of 
the difficulties which may arise and how to address 
these problems. 

A final analydcal method (for selenium) is recom- 
mended in the seminar proceeding reports of "Pro- 
cedifres for the Analysis of Landfill Leachates" 
sponsored by the Canadian Environmental Proteaion 
Service and is ^jund in Reference 4. 

Nonm&tBllic Spades 

Due to the complexity of organic and other non- 
metallic species, analysis for these species is much 
more complicated. The instrumental methods pres- 
endy available for this type of analysis are: chroma- 
tography (thin-laycTf colunrn, and gas liquid), and 
cdorimetric (spectiophometrfc and filter photo- 
metric). There are also wet analysis methods 
available. Table 11 illustrates what methods are 
available for each species. 

All the methods except chromatography have been 
discussed in the previous^ section on the analysis of 
metals. Chromatography is a general technique for 
separatii/g nr concentrating one or more components 
from 4 physical mixture. It consists of two phases, 
a moving phase and a stationary phase. The moving 
phase contains the species of imerest along with 
other species and a solvent (either liquid or gaseous). 
The species in the moving phase are dissolved or 
absorbed into the stationary phase (which is usually 
a solid support with a liquid absorbed on h). The 
species that are more soluble (in the liquid of the 
stationary phase) spend more time in the stationary 
pliase and hence become more displaced than the less 
soluble species whidi spend more time in the moving 
phase. This displacement is the basis for separation 
and ultimately detection of the various species. This 
technique can be an inrtruniental ^as liquid chroma- 
tography (glc) or a wet technique (column or thin 
layer), but all three have their basis in the above 
physical principle. 

Methods and procedures for the determina:!on of 
the nonmetaUic species in Table 1 1 can b^ found in 
References I and 2. Again Reference 3 can be used 
as an invaluable aid since it takes these standard 
methods for wastewater and evaluates their utility for 
leachate analysis. 

In the proceeding report of the '^Procedures for 
the Analysis of Landfill LeaeJiate" (Reference S), the 
foUovinng alternative method and observations were 
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TABLE 12 

COMPARISON OF ALTERNATIVE METHODS FOR ANALYSIS 



Flime 


\ 


Fltmeteu (Fumaoe) 


Plasma 








Advantages 


Diud vantages 


Advantages 


Disadvantages 




* Not re^mm^ndtd 
for Aj Of 


' Better than 
flame for 
ttomUation 
when matrix b 
compter. 


* Tftdinidlty 
not as well 
dociunented w 
fUme* 


* Can operate 
on multid)anne]s» 
up to 23 ■. 
elemenss can be 
analyzed atonce* 


- Tedinically 
the^e are the 
least weU known 
and documentation 
i5 scant* 


* Ddi Q men (CO 
* 


t^xnui p^rocnu^e 
of Atomic vapor 
conoentrttion 


' Brtter *ble to 
diModate metai 
ojddei than flam«* 


- Mim use stan* 
dard addition 
ted)ni<liie. (^^- 
daid addition 
tedtnique U aUo 
recommended for 
flaroe 


* Tbermal eneiigy 
available is the 
largest! 10X200 
i:cal,» that all 
oxides are dis* 
30 dated* 


and expensve* 


* Most ehetni5ti 
v« fimfiur with 


* Lon9er mefnory 
of ptevioui lam* 

pr«Hnix type)- 


-Can be for 
As or Se* 

*UttIeor no 
lonixation effect. 


- Sample injection 
isinul»ran9e. 
^that flrialte;^ 
UabiUty of data 
may beUijmted by 
ci^erflSerent 
ip reproducing 
theta finaU volumes. 




' Appttcatioii b 
limited to tho^e 
metaU whldi do 
not readily - 
atomixcf 



All laboratory 
apparatus must be 
ultra dean. 



^T^l^longet than 
flaineteas* 
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Tfpotttd as bein^ uwd in Ieachat« anaiysU of the 
indicattd spedes. 

cyanide - analyzad as in R«f«rf nee 6. 

Nitrates as N -The cadmium reduction methods in 
Rifeienoes 1 aod Z are recommended. The samples 
9inerally require pretteatment to temove turbidit/* 
and the cadmium column may*nave a short life if oS 
and grease are not removed from the sample. 
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Chapter 9 



STATE PROGRflmS FOR HflZflRDOUS 



This chapter describes the recommended goals of a 
Stjte hazardous waste management program, and dis< 
CUSS65 the elements which would make such a 
program effective and the phases of developing a 
State program, 

GOALS 

The major goals of a State hazardous waste man^ 
agement program may be summarized in the foltow- 
ing way : cognizance, control; capability; alternatives; 
and prevention. ^ ^ 

• Cognizance^The State should assure itself that 
it has cognisance over the quantities, sources* 
types, destinations, and disposition of hazard- 
ous wastes within its borders. This includes 
wastes which are generated within the State and 
which never leave, but it should ^ include 
wastes which are imported into or exported 
from a State to other States. This cognizance is 
a necessary precondition to understanding the 
nature and dimensions of the hazardous waste 
problem in any State^ and to planning the 
solutions to ft. 

The State can assure that it hss cognizance over 
hazardous waste through two devices: conduct- 
ing a survey to establish basolm^ data; and, 
instituting reporting and tncniturhg systems 
that allow the State to remain current ^t all 
times. Conversely, the State cannot espect to 
manage hazardous waste adequately vnthout 
basic information on what wastes are being 
generated and where they are going, 

• Cbncro/ The State should establish control 
over hazardous wastes for tlte entire life cyde 



of those wastes. EPA has long advocated 
"cradle to-grave*' control, which means that the 
State should control the storage and transporta- 
tion of hazardous wastes, as well as their 
treatment and disposal. EPA does not advocate 
the "control" of generation, nor does it require 
generator permitting; the State can best assure 
"cradle-to-grave" control by requiring sufficient 
generator reporting to give the State cognizance 
over the existence of hazardous wastes^ thus 
allowing the State to monitor those activities it 
does control (storage, transportation , treatment, 
and disposal). 

• CapaWiity -The State should seek the capabil- 
ity to provide technical assi^ance to those 
requesting it, and to monitor and enforce its 
regulatory program. This may be expressed 
primarily as personnel resources, but must be 
seen as more than establishing a large staff. The 
mix of ^ills must allow the State to deal with 
problems of chemistry, engineering, geology, 
and hydrology, to name only four areas^ 

• A/temat/ves-A m^jor goal should be to offer 
alternatives to those practices the State deter- 
mines to be inadequate or unacceptable. The 
provision of alternatives includes an oppor- 
tunity for the private sector to respond to a 
State's new regulatory climate, whfch pre- 
sumably will be more favorable to those seeking 
to provide the servi^ of hazardous waste 
treatment and disposal. The concept of alter- 
natives also includes a determination by the 
State as to which existing facilities are adequate 
for hazardous wastes. This would allow the 
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State to prevent hazardous wastes from being 
landfilled ^t one location, while at the same 
time idekidfying an area where the wastescould 
be taken. The State may otherwise find itself 
preventing the use of the only available treat> 
ment or disposal practices^ sites, or facilities. 

• fVe^entioji -Prevention of damage to the public 
health or environment should be the central 
^1 of any State hazardous waste manageinent 
program, as it is for the Federal program. 

ELEMENTS OF AN EFFECTIVE STATE 
HAZARDOUS WASTE MANAGEMENT PROGRAM 
An effective State program ou^t to have the 
following elements: 

• Legislative Authority 

• Adequate Resources 

• Published Criteria and Standards 

• Established Permit Mechanisms 

• Transportation Manifest System 

• Surveillance and Enforcement Functions 

«> 

Each of these is ^ essential element in an et 
fective Staie ha2ardous waste management program. 
An effective program will probably involve functions 
and responsibilities beyond those listed above, but 
the omission of any of them would severely hinder 
the State program. 

LegisJative Authoiity 

Many States will find their eidsting authorities 
inadequate for establishing a hazardous waste 
managment program, and will have to seek new 
legislation for this purpose. EPA does not require 
new legislation in order for the State program to be 
authoriiedi EPA's expectation \s rather that the State 
have (or seek) legislation which authorises the imple. 
mentation^ administration, and enforcement of an 
effective program. Thissliould include authority to 
issue permits for storage, treatment, and disposal, to 
require a transportation manifest system » to require 
the keeping of records and the submitting of reports, 
to conduct inspections and take samples* to establish 
criteria and staiKlatds for storage, treatment* and 
disposal and to institute enforcement proceedings 
against violators. 

Some States that have thi? type of legislation for 
water' or air pollution control may be able to use 
those other authorities for managing land disposal. 



The existence of sufficient authorities in other areas 
of environmental management does not, however, 
guarantee that those authorities are applicable to 
hazardous waste management on the land. 

State legidation shotild not exclude those who 
treat or dispose of their own wastes at the site of 
generation ("onsite^isposal"). This is a potentially 
large loophole, and one of which the States should be 
aware. Failure to include onsite hazardous waste 
management activities would leave a significant por- 
tibn of the problem unregulated. 

Adequate Resources 

A State program cannot be considered effective 
where the State does not commit su^icient resources 
to administer and enforce an otherwise approvable 
program. States must base the judgment as to the 
effectiveness of their programs upon an assessment of 
the actual performance to be expected, a judgment 
largely dependent upon the resources a State invests. 
The term 'resources' includes both personnel and 
dollars. The former would be assessed in terms of 
numbers of people assigned to specific tasks, as well 
as in terms of the mix of skills and the usefulness of 
that mix for the administration and enforcement of a 
hazardous waste management program. 

The other category of resources (dollars) includes 
considerations such as the adequacy of laboratory 
analysis facilities (or services), the availability of data 
processing facilities (or services), aiKl the availability 
of appropriate surveillance and monitoring equip> 
ment. 

Published Qrjterja and Standards 
An effective State program should have adopted 
and published criteria and standards for the storage* 
treatment, and disposal of hazardous wastes, for the 
transportation of hazardous wastes^ and for the non- 
process aspects of generation of hazardous wastes 
(e.g., reporting, recordkeeping). EPA neither recom^ 
mends nor expects that each State will invest 
significant amounts of its own time or resources in 
repeating th^» developmental work performed by EPA 
or other State agencies. Each State should review 
the Federal standards, and those of authorized State 
prcgrams, with an eye toward adopting similar or 
ideti'icai criteria and standards for themselves. States 
will neassarily alter certain criteria and standards 
adopted by other jurisdictions to account for unique 
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circum^ances or conditions, but EPA encourages 
Stat^ to seek the greatest possible agreement of each 
State's standards with those of the Federal program^ 
and with those of authorized State pcograms. 

Esiablisli^d Permit Mechanisms 
No State program should be considered ''effective'' 
unless it has the capability to issue and enforce 
pennits for the storage, treatment, and disposal of 
hazardous wastes. The permit function is central to 
the administration and implementation of the Act. 
Consequently, an effective State program should 
include the administrative framework to identify and 

, notify those who must apply for permits; to process 
applications for permits; to monitor renewal and 
expiration of permits; and to monitor compliance 
with the terms and conditions of pennits. 

SurveiiJ^iiceand Enforce/nent 
The State shoultf'demonstrate both the willingness 
and the ability to assure that the program it has 
developed is being imptemenied. This requires the 
State to make inspections and to take samples from 
those who are managing h^zirdcu* v/astes, and to 
require that prescribed practiceifcir reporting, record- 

. keeping, and labeling <tQ name thr^^!] »re being 
followed. It further requites !hat those who are 
violadng the law be prosecuted, and that ths State 
be able to susp^^nd or revrl;* permiUt ^ impose 
fines which, are :^*ftici':ni to detar other would-be 
violators. ConsequentlVr a Staie program which did 
not include surveiliance and enforcement provisions 
should not be considere«i "^fective." 

^7anif=^^ Syst^ni 
Section SQO'JfS^ of th^ E^CRA directs that EPA 
require the use of a r^'j^ifest to assure that hazard- 
ous vrastes wi^ich ie^v^ *tie of gei^eration are 
taken only to permitted ifOrage, treatment, or 
disposal sites. This r^uiremeitl it based upon th*" 
experience or expectations of several States which 
believe the manifest to be an essential elenent in 
managing hazardous wastes, a belief which HPA 
shares. The State will not be able to effectively 
control hazardous wastes by regulating only the 
treatment and disposal sites. The "cradle-to -grave" 



concept implies knowledge of the existence and 
movement of hazardous wastes throughout their life 
cycle. 

An effective State program will necessarily include, 
therefore, a manifest system. The form used, and 
specific inforniation required, should be consistent 
and compatible with the manifest developed for the 
Federal program, and with those in use in other 
authorized State programs. 

PROGRAM DWELOPKEOT PHASES 
The State diould expect to go through two distinct 
phases in developing an effective hazardous waste 
management program: These may be called ''De- 
velopment and Implementation" and 'Operational" 
phases. The first phase can require from 1 to 3 years, 
while the second phase encompasses everything there- 
after. 

During the "Devebpment and Implementation" 
phase, the State should develop procedures; develop 
and promulgate standards, criteria, and guidelines, 
obtain staff members, and emphasize training of both 
the regulatory staff and of the regulated community 
(in the sense that the regxilated community should be 
made famiJiar with the requirements of the new 
program). 

The "Operational" phase will see the State begin- 
ning its emphasis on enforcement, surveillance, and 
monitoring activities. During this phase, the State 
^ould allocate about 75 percent of its personnel 
resources to the above activities; the remaining 25 
percent wiJl be used to continue the developmental 
tasks, and for admini^ation and management. This 
is in contrast vTith the initial phase, in which about 
10 percent of the available msources may be expected 
to go to administration and management, with the 
remaining 90 percent going to development of the 
program. 

A second contrast between the two phases is in 
the importance of field work* The State, should give 
field investigation and surveitlanoe activities a bwer 
priority than in-house tasks during the developmental 
stages of the program, but should reverse this ordering 
of priorities in the operational phase. 
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mODEL SmfE HRZflRDOUS WASTE mflNRGEmENT 
ACT WITH AN NOTATION 



Rec«m Federal and State environmental management legislation has 
addressed :he quality of our air, ou»* water, and our oceans. One result of 
this legislation has been to curtail the disposal of potentially hazardous ma- 
terials into these media, thereby improving the quality of our air, water, and 
marine resources. But there has been a second result; potentially hazardous 
wastes continue to be generated whidi can no bnger go to other media, so they 
aie placed on or into the land. The 575 minion tons of industrial wastes 9en- 
erated in the United sutes in 1974 included about 30 million tons of potentially 
hazardous wastes. 

New Federal legislation! the Resource Conservation and Recovery Act 
(RCRA) {PJL, 94-580), controls the disposition of potentially hazardous wastes 
on land. Congress made clear that Federal and State partnership is intended for 
the implenientation of this new pollution control program. Regulatory provi^ 
sionsof the new Act are scheduled to take effect in October 1978, States should 
begin to develop their own control programs now. 

An essential element in any State hazardous waste management program is 
the enabling legislation , In some cases, existing legislation authorizes pans of 
what would constitute the State's program; in other cases^ exisdng legi^ation 
may be reinterpreted in such a way as to cover some of the threats posed by the 
mismanagement of potentially hazardous wastes. Most States, however, wtJl find 
that an effective program requires new legislation explicitly delineating the 
oUigations and responsibilities of those who generate^ store, transport^ treat* or 
dispose of these wastes; but even herer States should consider the possibility of 
supplementing existing solid waste legislation with the appropriate hazardous 
v^aste management authority. Whether or not the State develops a separate 
hazardous waste management act^ the State must obtain adequate legislative 
authority to develop and implement its program. 

This document includes a teJct and annotation. The latter is intended to 
explain the reasons for including certain phrases or ideas, or for choosing one or 
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another among various options, and to highlight potential difficulties in interpre- 
tation or implementation of the text. Further, this document is intended to 
show the r^er the kind of legUiative authority the State may find useful in 
developing an effective hazardous waste management program. Readers should 
not construe this Model Act as showing -what EPA will consider to he an 
"equivalent" State program, or as setting out the criteria against whidi applica- 
tions for authorization under Section 3006 of RCRA will hejudged; the Model 
Act is not so intended. 





MODEL 


STATE HAZARDOUS W/ISTE MANAGEMENT ACT 


Section 


1 


Short TTde 


Section 


2 


Finding of Necessity And Dedaration of Purpose 


Section 


3 


Definitions 


Section 


4 
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5 
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Section 


6 


Hazardous Waste Treatsmnt/Disposal Fadiities and 


Section 


7 


Transportation of Harardous Wastes 


Section 


8 
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9 
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10 


Imminent Hazard 


Section 
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Enforcement 


Section 


12 


Interstate Cboperation 


Section 


13 


Repealer 


Section 


14 


SeverabUity 


Section 


15 


Effective Date 



SHORT TITLE 
Section 2 



(A) The legislature of ttiis state finds: 

(1 } that continuing technological progress, in- 
creases fn the amounts of manufacture, and 
the abatement of air and tvat^r poJiution 
have resulted in ever-increa^ng quantities of 
hazardous wastes; 
(2) that the public health and safety, and the 
environment are threatened where hazardous 
wastes are not managed in an environmentally 
sound manner; 



TTiis Act may be cited as the Hazardous Waste Manage- 
ment Act of 19 

FINDING OF NECESSITY AND 
DECLARATION OF PURPOSE 



Section 2 
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(S) that the knowledge anJ ^chnology neoessary 
, for al/evia tm^r adverse heaithi enrironnienta], 
and aastheb'c impacts resulting from current 
hazardous waste management and disposal 
practices are generally available at costs with- 
m thedtjandalc^p^bHity of those ivho gen- 
erate such wastes, but that such knowledge 
and technology are not widely used/and 

(4) that the problem of managing hazardous wastes 
has become a matter of State-wide concern, 

(B) TTierefore. it is hereby declared that the purposes 
of this Act are: 

(1) to protect the pubiiche3i\th and safety f the 
health of living organisms and the environ- 
ment, from theeifects of the improp^, in- 
adequate, or unsound management of haz^ 

- ardous urastes; 

(2) to estabUsh a program of regulation over the 
storas^e, transpcrtationi treatment^ and dis- 
posal of liazardous wa£tes;and 

(5) to assure the safe and adequate management 
of liazardous wastes mthin this State. 

DEFimriONS 

Section 3 

When tjsed in this act: 

(A) The term* Department* means the Departmmt of 
tins SUte charged with the administration and 
enfortement of this Act. 

(B) The term, Disposal, means the discharge, deposit, 
injecb'on, dumpjngi spiUing, leaking or placing of 
ai^ has3rdoui waste into or on any land or water 
so0atsur!hhazardovs waste or any constituent , 
thereof may enter the environment or be emitted 
into the air, or discharged into any waters, includ- 
ing groundwaters. 

(C) The term, Generation, means the act or process of 
producing waste matariaiS' 

(D) The term, Hazardous Waste, means any waste or 
combination of wastes of a solid, Uquid, contained 
gaseous, or semisolid form which because of its 
.quantity, concentration! or physical, chemicaii or 
infectious characteristic;, in the Judgment of the 
£)epartment may fi ) cause, or signi/lcantly con- 
tribute to, an increase in mortality or an increase 
in s&nous irreversible or incapacitating reversible 
illness, or (2) pose a substantial present or poten- 
tial hazard to human health or the environment 



DEFINITIONS 
Section 3 

The definitions have been worded so as to be con- 
sistent with the new Federal solid waste Jegislation. 

(B) "Disposar'^This definition is taken from the 
RCRA, 94-580). The definitions of dis- 
posal and storage taken together mean that the 
traditional landfill can be construed as disposal 
if there is any leaching or other discharge; a non- 
leaching landfill, however, would be considered 
storage (albeit very long term). The rationale 
for this is partly to increase awareness that one 
hasnot done away with hazardous constituents 
by simply putting them into the ground. Where 
there isno discharge ox emission, the hazardous 
waste has retained in one place and requires 
monitorii? i and/or care-hence "storage.*' 
(D) "Hazardous Waste"-This definition is consistent 
with that in RCRA, (P,L. 94-580)- EPA recom- 
mends that enabling legislation contain a generic 
de/inition, and that it not contain specific cri- 
teria, lists, or wastes. The definition should 
instead give generic examples of hazardous 
wastes, such as - - including, but not limited 
to, toxic, fiammable, etc " The listing of 
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H^ien improperly trea ted, storedt tra/isported* dS^ — 
posed ofr or oth&rwis& mamged. Such vtastes in* 
chiBt but are not limited tOt those which are 
toxins, conosivBSr f!armnaU& maUrials, irritants, 
strong sensitizers^ or matdriah that generate pre^^ 
sure through deconipo5itj'on, hdat, or otlnr means. 

(E) The tenn, Ha^dous Waste Management means 
thd systdmatj'c control of the collection, ^urce 
separation^ storage, transpcrtatfon, processing^ 
treatmenti recovery, and disposal of hazardous 
waste. 

(F) The tenn, J^nifest, means the form used for iden- 
tijying.the"quantityrcomposit)"on,"origin,'rbutingr, 
and dtotJnation ofhazardouswastedurfngits 
transport. 

(G) The term, Fenon* m&ans any tndiwdualj trust, 
firm,j6intstocic company, corporation (including 
a government corporation), partnersh^^ associa- 
tjon^ State,*nh)« 4dpality>j )ommissio political 
suhdfWsion of a Stattt or any interstate body. 

(H) The term, Storag^^ means thd containmdnt of haz' 
ardous wastes, either on a temporary basis or for 

a period of years, fn such a planner as not to con- 
stj'tute disposal of such hazardous wastes. 

(I) The term. Transport, m&ans the movement of 
wastes from thB point of generation to any inter- 
mediate points, and finally to the point of ultimate 
storage or disposal* 

(J) The term. Treatment, means any method, tech- 
nique, or process. Including neutrah'zation, de- 
signed to change thephysical, chemical* or 
biological character or composition of any haz- 
ardous waste, so as to noutraliife such waste or 
so as to render such waste nonhazardous, safer for 
transport, amenable to recoi^ery, amenable to stor- 
age, or reduced in volume. 

(K) TTie term. Treatment FacUityj m&ans a location at 
which waste is subjected to treatment and may in* 
elude a facility where waste has been generated- 

POWERS AND DUTIES OF THE DE?ARTP/iENT 

Section ^ 

(A) Within one year after the effective da te of this Act, 
the Department shall conduct and putAish a study 
of hazardous waste management in this State, which 
shall include, hut not be UmitBd to - * 
(l) a descnptj'on of the sources of hazardoiis waste 
generation within the StatBr irr-uding the typ^s 



examples shows to the Department, the courts^ 
industry,and the public, what thelegi iatuie 
intends the.term, hazardous, to inean. 

(H ) "Storage"- This definition is similar to that in 
RCRA- iftheStatedoesnotusetheconcepti 
of storage and disposal as they are used in RCRA 
(and in this paper), any substitute definition of 
storage must limit the duration for which a vvast« 
may be stored. One reason forthis limitation is 
that indefinite storage, or storage for a long 
period of years, may otherwise become a way 
for generators to avoid the controls whidi^the 
Statfe exercises over di* "'at. A second reason 
b to svoid the enforcement problem-of the 
possessor's intent. Where the State defines 
storage or disposal to tndude the concept of 
"intending to reuse or recover," or "intending 
to hold for future use," the State invites the 
difficulties attendant to proving intent. Third, 
the longer one stores a hazardous waste, the 
more closely one approaches the environmental 
effects and consequences of disposal. For all 
these reasons, where the more traditional defi- 
nition of storage is used, it should include a 
phrase such as, "Storage in excess of [one year, 
for example} shall be considered disposal for 
the purpose of this Act." 

(K) "Treatment Facility"'-Thisdefinition explicitly 
includes onsite hazardous waste management. 
The law thus J^ecognizes that the environmental 
threat is no less from those wastes managed at 
ihi site of generation than from those wastes 
managed anywhere else. It is for this reason that 
the State's regulation of hazardous waste treat- 
ment or disposal facilities must include regulating 
those who manage their own wastes at the site of 
generation. 



POWERS AND DUTIES OF THE DEPARTMENT 
Section 4 

Subscctf'^n (A) directs the Department to conduct and 
and publishastudy of hazardouswaste management 
within the State. Inclusion of this requirement is in* 
tended partly to assist the Department in gathering 
information it needs, but which it may not hav ex- 
plicit authority to elidt under existing statutes. 
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and quantities of such wastes;^d 
(2) a de&criptiot} of current hazardous waste man- 
a^ment practices and costs, including treat- 
ment and d&posaJ, within the State. 

(B) W/thin 6 months after the publication of the study 
required by Section 4(A) of this ^ct, the Depart- 
ment shall develop and publish a plan for the safe 
and effective management of hazardous ivaste^ 
within this State. Such plan shall include, but not 
belimited to - - 

(1) identification of those locations within the 

- Sta;e'WWch are-suitaUe for the establishment 
or disposal facilities or sites; and 

(2) identification of those locations within the 
State that are not suitable for the establish- 
ment of hazardous waste treatment or dts* 
posal f adli ties or sites. 

(C) Within 2 years after the publication of the study 
required by Section 4(A) of this ^ct, the Depart- 
ment shall, after ad^uate notice and at least one 
public hearing on the record, adopt, and may re- 
vise as appropriate - - 

(X) cntena for the determination of whethei any 
waste or combinao'on of wastes i& hazardous 
for the purposes of this Act; 

(2) rules and regulations for the storage, treat- 
ment, and disposal of hazardous wastes; 

(5) rules and regulations for the transportation, 
contaiherkation , and labeling of hazardous 
wastes, which shall be co/isistent with those 
issued by the United States Department of 
TVansportation; 

(4) rules and regulations specifying the terms 
and conditions under which the Departmen t 
shall issue, modify, suspend, revoke, or deny 
such permits as may be required by this Act; 
yv^^^fSJ rules and regulations establishing standards 
and procedures for the safe operation and 
maintenance of hazardous waste treatment 
or disposal facilities or sites; 

(6) a listing of those wastes or combinations of , 
wastes which are not compatible, and which 
may not be stored or dt^csed of to^ether; 

(7) procedures xtd requi^ments for the report- 
ing of the generation, storage, trans^rtation, 
treatment, or disposal of hazardous wastes 
pursuant to Section 8 of this Act; 



The subsection specifies that the study must address 
the costs of current hazardous waste management 
practices. This allows the State toassign likely costs 
to its regulatory deci|^^, making possible an analy^s 
of the economicconsequencesof many of the Hazard- 
ous Waste Management Act's provisions. This process 
is analogous to the Federal government's "Economic 
Impact Analysis'^^^irocess for its own actions. 
Subsection (B) requires the Department to identify 
locations suitable for hazardous waste treatment or 
disposal sites. Thisphraangisnotintendedtopre- 
dude engineered sites. The Depanment should seek 
those locations which have been favored by geology, 
climate, and other relevant factors, and which offer 
natural protection to the environment; EPA recog* 
nizes, however, that there is a need for facilities in 
States, and sections of States, which have no suitable 
natural sites, and that this need ran only be met 
through artificial devices which protect the environ- 
ment. Where the soil does not meet acceptable 
standards of impermeabOity, for example, artificial 
liners maybe substituted. This means that the 
Department should include those areas where a site 
is needed, but in which a site would have to be engi- 
neered to protect the environment. 
Subsection (B) additionally requires the State to iden- 
tify those parts of the State which are riot suitable for 
the location of hazardous waste treatment or disposal! 
sites. Thisdecisionpaswellastheabovedecision'that 
sites should be located in certainareaSf must be based 
on a number of factors besides geology and hydrology. 
EPA encourages the kind of determination which re- 
sults in certain areas being des^nated as "critical" or 
"sensitive" for ecological or other reasons, and in 
which the State would allow the location of hazard- 
ous waste treatment or disposal facilities with great 
reluctance and under especially high standards of 
des^n, constructionp and operation. An example of 
such a "critical area" might be a major aquifer. 
Subsection (C) (3) requires that the State rules and 
regulations for the transport of hazardous wastes be 
"consistent" with those of the Ui>. Department of 
Transportation (DOT). This does not mean that 
States must adopt the DOT rules by reference ot un- 
changed; however, where the State chooses to estab^ 
lish any rule or re9ulation for transport that is 
different from (including stricter than) DOT's, it will 



mc 



76 



70 



STATE DECISION MAKERS GUrO^ FOR HAZARDOUS WASTE MAMAGEMENT 



(8) niidf and requlations 9&utiishing standards 
and procedures for the cerdf/cation ofsu- 
petvisory personnel at hazardous waste treat- 
ment or disposal fadlides or sites as required 
tinder Sectim 6(A) (Sj (a) of this Act ; and 

(9) procedures and requirements for the use of 
a manifest during the transport of Jrazardous 
wastes, 

(D) In complying with this Sectioii, the Department 
shall consider the variations within this State in , 
climate, geology, population density, and sucb 
othffT f^ctolT as may he relevant to the manage- 
ment of hazardous y/astes* 



PERMITS 
S^don 5 

\A) Beginning 6 montiis after promulgation of the 
regulations required under Section 4(C) of this 
Act, no person shall construct, subst^nt/aliy alter, 
or operate any hazardous waste treatment or dfs* 
posaJ faoffty or site* nor shall any person store, 
transport! treats or dispose of any hazardous 
waste without first obtaining a i^rmie from the 
Department for such facifity, site, or activity* 
(B) Permits issued under this Section shBU be issued 
under such terms and oonditibnsas the Depart- 
me*^t may prescribe under the authority of Sec- 
lion 4 ofthis Actt and undersuch terms and 
conditions as the fappropn'ate State agen<^} 
may prescribe for the transportation of hazard* 
ous wastes under Section 7 of this Act- 



be incumbent upon the State to avoid conflict with 
the latter 

Subsections (C) (5) and (C) (6) arfe important for 
bccupationat health and safety, as well as for environ* 
mental protection. EPA has documented cases where 
an individual disposing of hazardous wastes has been 
injured or killed because of handling unmarked oon* 
tainers without the caution one would use were the 
containers prominently labeled to diow their poten. 
tialdangar. Similarly, EPA has documented cases 
where the dispq^ of incompatible wastes (such 
iS acids being disposed of with cyanide wastes) 
has resulted in injury or death. Sii)sections (C)(5) 
and (C) (6) are an important part of the State's effort 
to assure that those who handle hazardous wastes are 
fully informed as to the nature of the hazard, and as 
to the safest method of handling those wastes. 
Section (C) includes a requirement fora ^'public hear* 
ing on the record/' Readers should beaware that the 
use of this phrase will, in many States, trigger the use 
of an Administrative Practices Act" or equivalent. 
This entails the advantages and disadvantages of a 
formal proceeding, including the keeping of a tran- 
script, and so on. 

Subsection (D) gives the Depattment an opportunity 
to recognize the differing regions within the State, 
Nevertheless, the Department must establish certain 
minimum standards above which the environment will 
be protected; it is in the process of determining how 
far above this minimum the State,sets specific require- 
mems that Subsection (D) com^s into play, 

PERMITS 

Section 5 

The word ''permit" has been used throughout this 
document to stand for the process by which the State 
can insure cognizance of, as well control over, vad* 
ousactivitieSv The provisions and requirements of each 
permit system should be explicitly stated in the regu* 
laticns which implement the State Hazardous Waste 
Management Act; consequently, the reader should be 
aware that certain uses of the word ''permit"hete may 
refer to a license or registration concept, and need not 
imply the detailed criteria' and compliance schedules 
attendant to the kind of permit issued under the Fed- 
eral Water Pollution Control Act Amendments of 
1972 {P,L, 92-500), 

Subsection (A^ requires a permit to construct, ''sub- 
stantially alter," or operate any hazardous waste 
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fC^ Pomdts shall be issvted for a Period not to ex- 
ceed 5 yeaiSt and may be renewed at the 
optioit of the issuing ^ncy* 

(D) Any pennit issued under this Section may b& re- 
voked by the issuing agency at any time whe^ 
the permittee tails to compiy with the te^^and 
conditions of the permit, PROVIDED, no permit 
fhall be revoked untUxhe Department has pro- 
vided the affected party with the opportunity for 
an ad^quat^ hean'ng> and with written notice of 
the intent of ^e Department to revoke? the p^r* 
mit and ti:e reasons for such revocation. 

(E) Where the application for or compliance with any 
permit required under this Section would, in the 
judgment of the Department, cause undue or un* 
reasonabie hardship to any perfon> the Depart- 
ment may issue a variance from the requirements 
of this Section, in no case siiail the duration of 
any such vanance exceed one year;renewals or 
extensions may be given only after opportunity 
for public comment on each such renewal or ex* 
tension. ' 

(F) Beginning 6 months after promulgation of the 
reguiatfons required under Section 4(C) of this 
Jlce> any penon undertaicing one of the activities 
for wh/ch a permit is required under this Section 
or under Section 7 of this Act, or vicAatit)g any 
term or condition under tvhich a permit has been 
issued pursuant to this 5^'on or pursuant to 
Sect/on 7 of this AchshaSil be subject to the en- 
forcement procedures of Section i I of this Act. 



treatment or disposal facility. This poses at least two 
issues foe the Stateto address: definin9 "substan- 
tially alter;" and, deciding whether construction and 
operation entail two separate permits. 
The i^rase "substantially alter" is intended to allow 
the State latitude in deckling what kinds or degrees 
of aUeation change the environmental impact of a 
site enough as to make reassessment necessary. 
Neither the State nor the site operator wants to re- 
peat the permit application and evaluation process 
each time there isa change to the site, no matter how 
trivial or irrelevant that diange may be. Therefore^ 
the State regulations should describe the circum- 
stances under whidi an existing site would be 
required to apply for a revised or amended permit. ^ 
The Model Legislation ispurpose^ vague on the 
issue.of separate versus combinedp^nnits for con- 
struction and operation. Some States issue a permit 
to construct, but reqtiire the permittee to apply for 
an entirely separate permit after construction to op- 
erate the site. Other States issuea single permit for 
the construction and subsequent operation of a site. 
The State should be oxidicit in describing which of 
these systems it is usinQ- 

Subsection (A) requif esa p^mit to "store" hazardous 
Wastes. As stated above, this use of the word "permit" 
is not intended to parallel the use of the word in the 
Fe<*eral Water Pollution Control Act> or even in other 
parts of this Model Legislation. The provision Is 
nevertheless an important one. It is intended to con- 
trol the environmental abuse from ''storage" which 
is really '^disposal/' and whidi has the same (degrad- 
ing) environmental re^t as improper disposal. Con- 
sequently, the State might require a permit ttova 
those who store hazardous materials in large> open 
are?s (pits, ponds, lagoons) for some period sufficient 
% threaten the environment. The State ^ould also 
use this provision to control the creation of large 
pOes of tailings or mining residuals above the surface, 
as there are cases of such residuals remaining long 
after the generator has gone out of business or other- 
wise left the scene. Conversely> the State might not 
require permits of those who store small quantities 
in closed tanks awaiting shipment, or those holding ^ 
residuals tov short periods awaiting use or reuse. 
The State should use the permits it does issue for storage 
as a source of information , so that the S tate is aware of, 
and can track, wastes through their life C7ycle> and as a 
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I abuses that nught otherwise 
ned ^'storage'' of hazardous 



way of preventing su\ 
foUow ttom the misn 
wastes described her 
Subsection (A) ejfpudtly apjplies also to generators that 
treat or dicp^s^f their own wastes. This frees the 
State from having to allege that someone treating his 
own wastes at the site of generation it operating a 
treatment or disposal dte; this Subsection renders such 
an issue moot r since anyone treating or disposing of haz* 
ardous wastes (including his own wastes, and including 
on his own property) may be required to use proper 
management practices. 

Subsections (A) and (B) require permits for the trans* 
portatton of hazardous wastes; as elsewhere in this doc* 
ument, however, the word "permit" is not int^ded 
to imply the kind of detailed criteria and compliance 
schedules attendant to permits under the Federal Water 
Pollution Control Act. (A number of States have elected 
to regulate the transporters of hazardous wastes, several 
through the use of a "trip tiAet" or ^'manifest" system* 
These systems are described in the annotation for 
Section?.) 

Subsection (B) includes the phrase "appropriate State 
agency," a phrase which appears throughout the Model 
Law where the subject is the transport of hazardous 
wastes. Institutionai arrangements and responsibilities 
for the transport of hazardous wastes vary widtiy from 
one State to another, making it impossible to generalize 
in a document such as this* The reader should distin* 
guish^ however, between the economic aspects of re* 
gulation (usually assigiied to the State Public Utilities 
Commission or equivalent agency) and other aspects 
such as transportation safety (often assigned to the 
State Highway Patrol or equivalent agency). The Model 
Law addresses only the latter function; where the eco- 
nomic and safety aspectrare divided between two 
agencies, all transport responabilities specified in the 
Model Law would logically be assigned to the latter 
agency. 

Subsection (C) suggests a term of 5 years for all per* 
mit;. This figuie is presented for exan^le only and 
is admittedly arbitrary. The State should issue permits 
for a sufficient term so that investors will com mit neoes* 
sary funds, but not for a period vAdch is so long as to 
obligate the State to continue an unsatisfactory situa* 
tion any longer than it must . 
Subsection (E) provides for variances. The State may 
choose to itsue variances for durations other than 
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HAZARDOUS WASTE TREATMEtfT/DISPOSAL 
FACILITIES AND SITES 

Section ^ 

(A) tfopermit ^aa be issu^ to any hazardous waste 
treaijnent or disposal facility or site unless that 
facility or jfts meets such tenm and condi't/ons 
j£ the Department jn^ direct T^nns and condi- 
tions shall include, but not be limited to ^ - 

(1) Evidence of UabUity imurance in such amount 
as the Department may determine to be neces- 
saryfot theprotection of the puUic health 
and safety and protection of the environment; 

(2) Evidence of fviwrdal resportsibility in such 
£om and amount as the Department may 
determine to be necessary to insure ihatr - 
upon abandonmenti cessation, orintemip- 
don of the operation of the fadlity or site, 
all appropriate measures are taken to prevent 
present and Aiture damaf^ to the public 
health and safety and to the environment; 

(^) Evidence that the personnel employed at the 
* hazardous waste treatment or dispo^aifadf- 
;ty Of site /rave m^t such qualifications as to 
education and training as the Department 
may detemtine to be necessary to assure the 
sate and adequate operation of the fadUty 
or site: 

(a) Persons charged with the direct super* 
visicm of the operation of any fadUty or 



12 months; the figure used in this Model Legislation 
is for example only. 

The State ^ould ^so decide whether variances may be 
renewed^and, if so, how many such variances may be 
given to one applicant or permittee. This decision must 
taKe into account the environmental effecls of variances, 
since continued noncompliance with minimtmi standards 
cteates no less a problem for being sanctioned by the 
authority of a variance/ Balancing this is the realiiation 
that many factors may miliut« against immediat e 
dosute of a permittee who can be brought into com- 
ptianoe withm a finite period if allowed to continue to 
operate. The Model Law indudes a requirement that 
the public be allowed to comment on any renewal or 
extension of a variance. Thb is intended to make ex- 
plicit the State's authority to continue variances, but 
also its responsibDity to demonstrate to the public the 
reasons for so doing. 

HAZARDOUS tVASTE TREATMENT/DISPOSAL 
FACILITIES AND SITES 

Section 6 

This Section includes se/eral subjects which could be ad* 
dressed separately in hazardous waste legislation. These 
include: funding or other provisions for long term care 
of sites; insurance tequirements; training requirements 
for operating and superviang personnel at sites; and, a 
possible method for financing the State regulatory pro- 
gram. The State should be certain that the first three 
areasabove are addressed somewhere in the authorizing 
legislation^ if not in the sectbn describing the duties 
and tesponstbilities of treatment/disposal site operators. 
The initial paragraph in Subsection (A) is intentionally 
broad in order to give the State wide latitude in deter- 
mining those requirements necessary to the safe opera- 
tion and eivironmentally-sound design of treatment/ 
disposal sites. The State ^uld use its regulations to 
detail the terms and conditions required of all permit 
holders. Terms and conditions will vary (as they ^ould) 
between permit holders, depending upon geology, hy- 
drology, geography, and many other factors, and the 
Regulations should teoogntze this by stating that the 
Department may require such other teons and con- 
ditions as are necessary to meet the purposes of the 
authorising legislation. General terms and conditions 
will include such things as a specific monitoring and 
sampling system approved by the State, and evidence of 
financial responsibiUty in such form and amount as the 



80 



74 



STATE DECISION MAKERS GUIDE FOR HAZARDOUS WASTE MANAGEMENT 



Site sfiaW be cexjtlfied by the Department 
according t^the relations required 
under Section 4(C) (B) of this Act and 
after a rew'ew of the types, properties, 
and vdttme of hazmiom wastes to be 
treated or disposed of at the fadffiy or 
sit©. 

(b) The Department may re<} J jre therecer- 
tifjcation of supervisory personnei tWiere 
there is any significmt otmge in the 
types or properties of ha^ardom wastes 
being treated or disposed of at the fad/- 
iyr or site. 

(B) The Be>parement is autho^fed to establish a sche- 
duie of fees to be paid to the Department by haz- 
ardous waste tieatnient or disposal fadiities or 
sites. 



Department deems necessary. 
Subsection (A) (2) does not suggest the specific type of 
financtai responabtltty to be required. Tliere are two 
separate concerns involved in "long term care": Tlie 
first is the expense of oontinued monitoring and maiii- 
tenance of the site after cessation of operations; the 
second is the potential expense of envkoiunental 
damage occurring (or being discovered) after cessation . 
The first concern is relatively inexpensive and can be 
estimated in advance. The State can , therefore, requ^e 
an amount equal to X dollars a year for Y years. For 
example, the State migiht require a bond of $10,000 
based upon monitoring and maintenance costs of 
$1,000 each year for 10 years. This would assure the 
integrity of fences, signs, monitoring weUs, and so 
on, for whatever period the State determines appro- 
priate. 

The second concern is considerably more difficult to 
quantify. The type of damage which could occur, the 
cost of correcting that damage (if it can be corrected), 
and the gestation time beivveen dosinga site and the 
discovery of any damage are all relative unknowns. 
States have devised different responses to these un- 
knowns in order to protea their citizens. One ap- 
proach has been to require that any site licensed for 
hazardous waste disposal or treatment be deeded to the 
State, in effea making all sites public land. States which 
have done this believe that the State will ultimately be 
responsible for correcting any environmental damage 
caused by hazardous waste treatment or disposal sites 
anyway, making it prtident that such sites be on public 
land from the start. EPA does not necessarily endorse 
this concept, as there are many facets to the issue of 
public versus private dUposa) or treatment facilities, 
not all of which favor puUic ownershij^ Most States 
have instead required some form of bonding. The 
chief drawback to this approach is the difficulty in de- 
termining an adequate amount for such a bond. A third 
alternative is some type of trust fund or revolving account 
which would receive money from currently operating 
sites, to be used to correct damage caused by any treat- 
ment or disposal sitef even if dosed longago. The 
specific course chosen is less important than the fact 
that the State have legislative authority to address the 
problem of potential environmental damage from haz- 
ardous waste treatment or disposal sites and to institute 
some type of protection for the pul^c before that damage 
occurs. 



81 



MODEL STATE HAZARDOUS WASl'E MANAGEMENT ACT 



TRANSPORTATION OF HAZARDOUS V/AST^S 
Section 7 

(A) Following adequate public notice, and not less than 
one pubifc Aeann^ o;i tfye record, the /appropnate 
State a^encyj pin consultation wjtf> £)epartnient, 
shaJJ issue rules and regulations for the transports 
tion of hazardous wastes. Suciimles and regula- 
tions shaJi be comisten; with applicable n^'es and 
rBqalations issued by the United States Depart 
ment of TVansportation, and coa^jstent with any 
TUleZf regulations, and standards issv ^d pursuant 
to Section ^ of this >lct The /appropriate State 
a^ncy / sftai/ comply ynth this Section within 
^ 5 years after the eftective date of thrs>lct. 
y The provisions of this Section shall app/y equally 
to those persons transporting hazardous wastes 
generated by others and to those transporting 
^ hazardous wastes they have generated them- 
selves, or combinations ihcreot 
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Subsection (&) describes^ syste^n that would make the 
State regulatory program self^pporting, whiq)i is 
similar tq the system used in CaUfornta. The logic of 
such a system is that the "polluter pay/' and Subsection 
(&) offers 6ne way by which the ^^erat^^rs of hazardous 
wastes might be ch^ed for the costs of State program 
' to assufe adequate treatment and disposal of thoserwastes. 
If the State does choose to Establish a special fund for 
hazardous waste manaQement, or an\ nmilararea^the 
legislature will have to amend the State revenue code: 
legistaiion such' as a State hazardous waste management 
act is not the proper vehicle for this. 
Whether or not the State establishes Bny new fund, 
thought'should be given to some type of mechanism 
which will allow the hazardous waste manajgement sys* 
tem to be self sustaining. The State may elect a vari* 
ant,of this system, such as.retuming a ^charge from 
treatment/disposal sites to the General Fund whikt 
allocating the same amount to its regulatory program 
throu^ the usual appropriations process. Jntfiiscaser 
the State would avoid establislting any special accounts 
withia the General Fund. 

trmnsportation of hazardous wastes 

Section ? 

Many States have recognized the importance of trans- 
portation in the ''cradle to-grave" life cycle of hazardous 
wa'i^te management, and several have initiated hazardous 
waste hauler permit or control systems as,thetr first step 
in managing these wastes. The Congress has also reoog^ 
nized the in^rtance of transport control in managing 
hazardous wastes, as demonstrated by the inclusion of 
a manifest system in.the Resource Conservation and 
Recovery Act of J976/ 

The Model Law directs the "appropriate State agency/' 
rather than rhe environmental management agency, to 
issue rules, regulations, and permits for the transport of 
hazardous wastes. The wide variation in iiistitutional 
arrangements and responsibilities for the transport of 
hazardous wastes make it impossible to specify the 
"appropriate"' agency for each State in this document. 
The reader should distingui^, however, betv/een the 
economic aspects of regubtion (usually assigned to the 
. State Public Utilities Commission, or equivalent agency), 
and other aspects such as transportation safety (often 
assgned to the State Highway Patrol, or equivalent 
agency). The Model Law addresses only the latrer 
aspects. 
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Environmenta] agencies in a few States have been charged 
with the responsibility forcontrolof hazardous waste 
haulers. Where a legislature chooses to do this, Sub* 
section (A) should read: *\ . . the Department shall issue 
rules and regulations for the transportation of such 
wastes. "* 

Note that PI,. 93-633 provides as follows: 

Sec. 112. (a) Generals -Except as provided in sub^ 
section (b) of this section any requirement of a State 
or |>olitical subdivision thereof, which is inconsistent 
with any requirement set toxtis in thi^ title* or in a 
regulation issued under this title, is preempted. 

(b) State Law^.-Any requirement, of a State or 
political ^bdlvision thereofi which is not con^tent 
with any requirement set forth in this titlei or in a 
regulation isi\xed under this title^ is not preempted if, 
upon the application of an appropriate State agencyi 
the Secretary determlnesi in accordance with pro* 
cedures to be^ prescribed by regulation, that £Udi re^ 
quirement (1) affords an equal or greater leVcl of 
protection to the p^jblic than h afforded by the re^ 
quirements of this title or of regulations issued under 
this title and (2) does not unreasonably burden com- 
merce. Such requirement shall not be preempted to 
the extent specified in such determination by the 
Secretary^ for so long as such State or political sub^ 
division thereof continues to administer and enforce 
effectively such requirement. 

(c) Other Federal Laws.— The provisions of this 
title shall not apply to pipelines whidi are subject to 
regulation under the Natural Gas Pipeline Safety Act 
of 1968 (40 U5.C. 1671 et »q.)or to pipelines which 
are subject to regulation under diapier 39 of title IS, 
United Sutes Code. 

EPA and HOT are presently consulting upon implemen* 
tation by regulation of Sec. 112 as hereinabove set forth 
and relevant requirements of RCRA of 1976* 
The State can achieve several^ ends through regiilation 
of the transportation of hazardous wastes: 

(1) The State must be aware of the whole life 
cyde of hazardous waste, from "cradIe*to* 
grave/* Were the State to regulate only the 
treatment and disposal sil^s^ there would be 
no way of knovnng which wastes should 
have been delivered to such sites but wet e 
not. Neither would the State know where 
those wastes had gone. A system which re* ^ 
quires the hauler to report where he on* 
loaded and ^^ere he offloaded wastes al* 
lows the State to be si^re that wastes reatly 
went into the sites that the State directs. 



*EPA has published a guide to as;5ist the States lv\ imple^ 
menting the kind of transportation control systems authori^d 
under this Section, ''Stau Program Imple mentation Guide; 
Hazardous Waste Transportation Control/' EPA/530/SW*5l2. 
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Transportation control is an effective ^ub- 
stitute for 9^erator reporting. There may 
^ be political or other obstacles which prevent 
the State from requiring that generators re* 
port the fact that they have produced haz* 
ardous wastes. These obstacles probably 
will not interfere with a system requiring 
generators to tell transporters what they 
are consigning^ which effectively makes the 
information available to the State* 
(2) Another use of transportation control is to 
insure that hazardous wastes actually reach 
the treatment or disposal sites to which 
they are directed by the State. Several 
States have developed "manifest" systems 
tothisend. (The use here of the word 
"manifest" is intended to represent the 
several systems already In effect* These sys* 
tems usually use the words "manifest'' or 
"trip-ticket'" to distinguish such documents 
from the shipping papers used in ordinary 
commerce, such as blllsof*ladingO 
The two basic variants of the manifest sys* 
tem use either the single-part or the mutti* 
part document* In the single-part variant, 
the generator is required to give the mani- 
fest to the hauler, who, In turn, surrenders 
it to the treatment or disposal site operator. 
Each party fills in his part of the document, 
so that the final product Includes certifica* 
tionsas to the origin, composition, quantity, 
disposition, and handlers of each load of 
wastes* The State may then require the 
treatment or disposad site operator to sub- 
mit reports on the manifests received, and 
to maintain copies of them for specified 
periods of time so that the Department may 
Inspect them. The hauler is required to have 
the manifest in nis possession while he has 
the wastes, and .nust be prepared to iihow 
it to authorized persons. The generator, 
through fUlfng out his portion, makes a full 
disclosure to the hauler as to what it is that 
he is consigning^ and may be subject to such 
penalties as obtain for perjury, where he is 
not truthful The multi-part system v-, 
in that each party submit his copy of the 
manifest directly to the Department ashe 
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finishesit. the State can then compare the 
fonns which are submitted, identifying ship- 
ments sent to specific sites which have not 
acknowledged their receipt. The State can 
then determine whe ther the wastes were 
disposed of at some other (possibly unac- 
ceptable) site, or whether the reporting sys- 
tem has maifUnctioned. Either of these 
variations on the manifest system meets the 
first purpose of controlling the movement of 
hazardous wastes ftom generation to treat- 
ment ordisposal. The single-part system is 
simpler, and generates less paper; the cost to 
the regulatory agency is that there is no se- 
parate submittal from the generator to match 
with the form that arrives {or fails to arrive) 
from die treatment/disposal site. Cbnversely, 
the cost to die State in using die multi-part 
system is a large increase in die amount of 
paper to be monitored. In many States this 
would require automatic data processing 
equipment, with the attendant increase in 
co^s antipersonnel. 
{3) The oianifest system serves an important 
function in expediting emergency response 
acdons. Bodivariationsof the manifest 
system described above require die hauler to 
have a copy of die manifest ^stem in his 
possession when he has the wastes. A prop- 
erly designed and accurately completed man- 
ifest tells emergency response personnel what 
diemateriai is, the dangers it preseas^and 
the proper procedures to follow to mitigate 
damages. Equally important^ the State en* 
sures diat die hauler is fully aware of what 
heis carrying by requiring full disclosure 
from the generator at die time of consign- 
ment. 

Existing DOT regulations require only diat 
die material be marked as ^'flammable/' ^ 
'toxic," or whatever die appropriate hazard 
may be. The waste hauler, treatment/disposal 
site personnel, and emergency -response person- 
nel all need a fuller description of die material 
being carried. Thisis especially true because 
of hazardous wastes: diere may be combina- 
tion mi mixtures of any number of different 
substances, possibly posing several different 
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RECORDS; REPORTS; MOmTORfm 
Secdbn 8 

(A) . The Department shall adopt, and revise as appro- 

priate, rules whJdi prescribe: 
0) the estaWishment and maintenanceof such 
records; 

the making of such reports; 
the taking of sudi samples, and the Perform- 
ing ot such tests or nalyses; 
the mstalUngt calibrating^ psing, andmain- 
tainiitgot such monitoring equipment or 
methods; and 

theproviding of such other information as 
may be mc€ssary to achieve the purposes of 
tiiis Act.^ 

(B) Six mouths after promulgation of the regulations 
required under Section 4(C) (7) of this AcU it 
sitail be unlavffui for any person to generate, store, 
transport, treat* or dispose of hazardous wastes in 
this State without reporting such activity to the 
r^i^drtment according to tiie procedures described 
in said regulations. ^ 



(4) 



types of threats. 
(4) The manifest system is useful to the Sute in 
compiling information on the quantity and 
disposition of hazaridous wastes within the ^ 
State. Because it is,ineffe<n;aself^porting 
5/stem for 9enerators{9enerators must dis* 
clo^ information to the hauler which is later 
submitted to the State), the State can monitor 
the a^gre^Ate 9eneration and treatment or dis- 
posal of hazardous wastes throuwout the. 
State. Any manifest s/stem mu^ he manda- 
tory, including a prohibition against the 
hauler accepting any wastes without a prop- 
erly executed form. 
Subsection (B) includes explicit coverage of those haul- 
ing hazardous wastes . . they have generated them^ 
selves." This is an important proviaon and the State"" 
should be certain that any regulations of hazardous waste 
haulers include this or a amilar phrase. Some States re- 
gulated; this can be a significant loophole. Wastes are 
no less hazardous, and the need for State cognizance ^ ^ 
different, for the fact that the hauler and the generator 
are the same person. The existence of this loophole may 
leave a large segment of the hazardous waste problem 
unregulated. 

RECORDS, REPORTS, MONITORING. 

Section 8 

This Section allows the State to require submittal of the 
information It needs to assure "cradle-to^grave'' control 
over hazardous wastes. This is a crucial element in the 
State hazardous waste management program* as the 
State must be aware of the kinds and quantities of haz- 
ardous wastes for whidi it is responsible, the origins ^nd 
destinations of these wastes, and the integrity of the 
treatment or disposal method used. The State can do 
these things most effectively through rules or regulations 
describing what ii needed. 
Section S explicitly covervalljnain pariicipantsin 
hazatdous^aste management. 'HiTBtate can only assure 
sound management if it is aware of all potentially haz*^ 
ardous wastes in the State, including those which remain 
at thesiteof^neration. 

Subsection (£) is especially important to generating indus^ 
tries. Those States which have begun their own hazafdous 
waste management programs have encountered concern 
from generators that trade secrets, or other proprietary 
information, could be deduced from their wastes, or 
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(C) -fflx months after promulgation of the ruhs required 

ufid^rS^tion 8(A) of this Act* it shall be unlawful 
for any person to generate^ store* transportf treat, 
Or dispose of hazardous wastes wjthin this State 
without complying vnth the procedures described 
in said rules, 

(D) Any person violating any requirement authorized 
by this Section shell be subject to the enforcement 
provisions of Section / 1 of this Act, 

(E) Information obtained by the Departmeni under 
this Section shall be ayaUable to the publiCf uxiiess 
the Deparunent certifies such information to he 
proprietary. The Depaxtment may make sudt 
certification where any person showst to the sat- 
isfaction of the f>epartment, that the information, 
or parts thereof, if made publiCt would divulge 
methods, processes, or activities entitled to pro- 
tection as trade secrets, toothing in this Subsec- 
tion shall be construed as limiting the disclosure 
of information by the Department to any officer, 
employee, or authorized representative of the 
State concerned with effecting this Act, 

INSPECTlOhlS; RIGHT OF ENTRy 

Section 9 

For thepurposes of developing or enforcing any ruie 
orregu/ation authorized by ti^is Act, any duly author 
ized representative or employee of the Department may, 
upon presentation of appropriate credentialst at any 
reasonable time - - 

(A) enter any place where hazardous wastes are gen- 
erated, storedf treated^ or disposed of, 

(B) inspect andobfair, samples of any waste* indud 
ing sBm^es from any vehicle in which wastes are 
being u:ansportedf as mil as samples of any con- 
tainers or labels; and 

(C) inspect and copy any records* reports, informa* 
tibn, or test results relating to the purposes of this 
Act, 

IMMIt^Em HAZARD 
Section 10 

(A) t^otwtthstanding any other provision of this Act, 
the Department upon receipt of information that 
the stojcge* transportation, treatment, or disposal 
of any waste tnay pre^t an imminent and sub- 
stantial hazard to the health of persons or to the 
environmentt may take such action as it determines 
to be necessary to protect the health of sudi per- 



from reports to the State concerning their wastes. The 
State should recognize and accommodate this concern 
in establishinQ its program. However, the State should 
retain the pierogativeof determing that the release of 
information would not be harmful if the claim of trade 
secret is not valid. The Model Legislation includes the 
requirement that persons seeking projection of informa- 
tion demonstrate , , to the satisfaction of the Depart* 
ment . . /' that the information is indeed a "trade 
secret-" 



INSPECTIONS: RIGHT OF ENTRY 
Section 9 

This Section parallels a common provision of existing 
State aitd Federal environmental statutes. Subsection 
(D) is of special importance to States regulating land 
disposal and treatment of hazardous wastes, 
litdustnat wastes have traditionally been mobile, and the 
State cannot effectively regulate the management of 
these wastes without authcnty to monitor their move- 
ments. The State must be able to inspect waste-carrying 
vehicles to ensure that they are hauling what they say 
they aie, and that Federal and State safety provisions 
havb been met. 



IMMINENT HAZARD 
Section 10 

The purpose of this Section is to allow the Department 
to act immediately where the potential for environ- 
mental damage may be realized before the completion 
of norma] administrative or judicial rem^ies. Tlie 
corollary to this is that the Department would use this 
Section to prevent or minimize ^-uch damage only in 
situations where immediate action was essential. 
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soitf or the dnviramnem. Tlid action the Depart- 
mem take mdudest but is not Utmted to * - 

(1) issuing an order directing the operator of 
the treitment or disposd facility orsit&, or 
the c tstodian of the waste, which consti* 
tutesioich hazard, to taJce^uch steps as are 
necessary to prevent the act or eliminate the 
practice whfch cmstitutes such hazard, whfdi 
ffiay indude permanent or temporary cessa- 
tion of operabbn of a facility or site; and 

(2) r^uesting that the Attorney General or ap* 
propnate J!>ts£iict ^ttomey comm^ce an 
action enjoining such acts or practices, and 
granttng a permanent or temporary tnjtic* 
tjon, restrafnihg order, or other trder upon 
a showing by the Depsrtwent that a person 
has en gaged in such acts or pvacticef . 

{B) In any civil action brought pursuant to this Section 
in vAiich a temporary restraining order, prelihiinaiy 
injunction, or permanent injunction is sought, it 
shaU not tie necessary to allege or prot^e at any 
stag^ of the proceeding that irreparable damage 
wHl occur should the temporaiy restraining order^ 
preliminary injunction* or permanent injunction 
not be issued; en* that the remedy atlawisin^^jde* 
qudte, and the temporary restraihihg order, pre- 
Utninary iT^unction, or permanent inj'uncdon 
shdl issue without such allegations a^id without 
such proof. 

Section 11 

(A) Whenever the Department finds that any person 
is in violation of any permit, rule, reguiation, 
standard, or re<iuirement under this Act, the De* 
p^ttnent may issue an order requiring such person 
to comply with such permitt ruJe, regulation, 
standard, or requirement, or the Department 
request that the Attorney General of this State 
bringa aVif action for injunctitre relief in / the 
appTopriate} ootirt;or, the Department may re* 
quest that the Attorney General of this Slate 
bnnga civil enforcement action under Subsec- 
tion 11(C) of this Act. 

^B) Any person who fcnowingfy violates any order 
issued by the Department pursuant to this Section 
shall be liable for a frne not to exceed $2^.000 per 



The Section provides conaderablef1i^xibility< Whete 
the I>epartment chooses, it may issue an admimstra- 
t\ve order, but the Section also allows the Dep^ tiuent 
to seek a court order if it prefers. 
Subsection {B) includes wie phrasing . . it shall not be 
necessary to allege or pfove . , . that irreparable dsniage 
will occur , , ,or that the remedy at law is inadequate 
..." for the Department to take immediate action 
under this Section. Such a wsiiver is a useful element in 
any imnunent hazard provision the State Includes in its 
hazaidous waste mana9ement leglabtion. Its purpose is 
to prevent lengthy legal delays over the correctness of 
the Department's judgment that a threat is immediate, 
and delays caused by affected persons forcing the De* 
panment to.eiehaust such other (slower) legal remedies 
asmay be available to the Department. This phrasing 
m?v be of special interest in those Sutes where the 
courts have been reluctant to consider limited ^viron* 
mental damage to be "irreparable," 



ENFORCEMENT 
Section U 

Section 1 i provides the mechanism by which the De- 
partment can enforce the permits, rules, regulations, 
standards, and requirements promulgated under the 
authority of this Act. 

The Department has three options under the Hecoir.- 
mended Legislation enforcement protrisions: 

(1) the Departtnent can issue an order 
to the viobtor instructing him to 
comply with whatever rule (or re* 
gulation,etc.) he is violating; 

(2) the Department can affc that an 
action be brought for a penalty 
against a violator; or 

(3) the Department can obtain an 
injunction against a violator. 
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day of vioJatiori/ impmonment for not to exceed 
one year/ or both, 
(C) Any person who violates any permit, rule, regula - 
lion* standanl/ or requirement pursuant to Sec- 
tions 4, 5. 6, 7, or 8 of this Act £Jia/J be liah/e ibr 
a fine of not to exceed $25/000 per day of Wola' 
tfon- 

0} Each day of nonoompJianoe with any order is- 
sued by the Depai\m%nx pursuant to thjs Section, 
or of noncompliance with any permit ni/e, re^- 
JatJ'on, standard/ or requirement pursuant to Sec- 
tion 4, 5, 6, 7i or 8 of this Act shaU constitute a 
separate wojation of this Act, 

(E) An order issued uncjer this Sect/on shall be de- 
livered by personal service &pd shall be served on 
the person designated by the Jaws of this State as 
appropriate to receive service of process. 



INTERSTATE COOPERATION 

0 Section 12 
TTteJe^islatiire of this State encourages cooperative 
activities by the Department with other States for the 
improved management of hazardous ivastesi for im 
provedt and so far as is practicabie, uniform State iaivs 
reiacing to the management of hazardous urastes;and 
compacts betureen tins and other States for theim- 
pitived management of hazardous wastes, 

REPEALER 

Section J 3 

The foUoiving Jaws of this State are hereby repealed on 
the effective datejof this Act: 



These options provide the Department with wide lat^ 
itude ir. enforcing the rules and regulations promul- 
gated under the Act, The Department may choose to 
simply issue an order preventing an act or the contin- 
uation of a practice which violates applicable regula- 
tions, where the act or practice does not pose an. 
imminent threat of extreme hazard Section U(D) 
then allows the Department to invoke crimina] 
penalties where such an order has been knowingly 
violated. 

Whete damage has already oocurred, and where that 
damage appears to warrant cv^mpensation, the De- 
partment may choose to seek civil penalties. 
Last, the Department may choose to seek ir^unctive 
relief for ttiose situations where the potential hazard of 
an act or practice appears to make that appropriate. 
Subsections U(C)and U{D) specify the Sections of 
this Act which, if violated, can result in the impositbn 
of penalties. Failure to specify those Sections which 
carry such sanctions may result in problems of "due 
process/' as persons subject to the Act must be given 
dear notice u^f the sanctions which may resuh from 
a vblation. The State legislation shouid clearly 
identify tliosl^ provisions which cany penalties. 
Subsection 1 UH) is similarly important for reasons of 
due process: Ihe violator must receive ''effective 
notice'* that l^l& l>as violated an order which may result 
in criminal sanctions. 

INTERSTATE COOPERATION 
Sectbn 12 

Interstate cooperation is especially important in the 
management of hazardouswastes. While air pollution 
moves as the climate dictates, and water pollution as 
geography and geobgy dictate, residuals destined for 
the land move at human whim. Wastes Qoing to the 
land can and are transported by all manner of vehicle 
to sites in any direction as far away from the point of 
. generation as economics a/Jows, Many .large industrial 
centers are at or near the boundary of ^ neighboring 
State* with the movement of wastes from generation in 
one State to treatment or disposal in another state 
being part of longstanding residuals nianagement prac^ 
ticesasaresi^lt. 

The Congress has leccgnized this in the Resource 
Conservation and Recovery Act of 1976, Section 1005 
of which entourages certain interstate compacts. Where 
* States do not establish formal agreements, they rpay 
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SEVERABILITY 
Secdon N 

If ary provision of this Act, or the ^pf^ication of any 
provision of this fid to any person or circumstances, 
is held invalid, the application of such provision to' 
other persons or drcu/mtances^ and the rp/nainder of 
this Act, shall not be affected thereby. 

EFFECTIVE DATE 

Section IS 
This Act shaU take effect on 



find it useful to at least recognize publicly that inter- 
state^cooperation is especially importar t in managing 
hazardous wastes bjr including phrasing similar to that 
in Section 12 of the Model Law in their own Hazardous 
Warte Management Acts. 
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Appendix B 

INFORmATION SOURCES FOR DISPOSING 
OF SmALL BATCHES OF HAZARDOUS WASTES 



Mismanagement of industrial waste and indiscrim- 
inate disposal ot cenain business and commetcial 
wastes and household items have alteady resulted in 
numerous documented cases of air oontammation» 
land and water pollution, property damac^, and in- 
juries and death of humans and animals. Small 
batches of hazardous wastes are generated as dis* 
carded household items <for example, battery ackl or 
small pesticide cans), or as chemical wastes ftom small 
business and manufacturing establishments; and from 
QOmmeraal, university, and high school laboratories. 

The obj^ive of this ^guideVis tb outline informa- 
tton sourceis on waste handling and disposal, and to 
.pre^nt available ^ethods and options to advise the 
waste holder on the disposal of small batches of haz; 
ardous wastes. ^ 

It also provides a step^by-step procedure on what 
to look for, who to ask, and what steps to take if you 
suspect you have hazardous waste or material that 
must be disposed of. It will enable you to answer the 
following crucial questions concerning the disposal of 
hazardous wastes: 

♦ What are they? 

' « ^w do I identify them? 

• How do I properly dispose of them? 

IDEMTIFYmC HAZARDOUS WASTE 
A hazardous waste is a waste that poses a threat to 
life and property. It can contaminate the environ- 
m^t by virtue of being toxic, radioactive, explosive, 
or flammable, as well as nonbiodegradable and bio^ 
accumulative. When a hazardous chemical used in the 



workplace or the lab is contaminated, or no longer 
usef\il, the material is a potential threat if disposal is 
not carried out properly. 

The fundamental fact about these hazardous wastes 
is that they are a menace to human health and the 
environment. They can poison, bum» ntaim» blind, 
and kill people and other living organisms immediately 
when inhaled, swallowed, or brou^t in contact with 
the skint or they may wreak their havoc slowly over 
time, affecting the nervous system, causing cancers^ 
or spawning birth defects. Some are nondegradable 
and persist in nature indefinitely. Some may ac* 
cumulate in living things. Some may work their way 
into the food chain. 

Hazardous wastes are found in a wide variety of 
solid,liqtiid,orgaseousforms. They may be packaged 
in small jars, bags, drums, cyclinders,cans,orae^i3i 
containers. Table B4 provides a partial list of com- 
monly encountered sources of hazardous waste. 

According to the Resource Conservation and Re* 
covery Act of 1976, EPA must formally define a 
hazardous waste by Spring 1978. Meanwhile, several 
Federal regulations already deal with the hazardous 
properties of chemicals, and the transportation of 
these chemicals, or certain commercial products that 
contain hazardous components. Several States do 
maintain lists or criteria for hazardous wastes whidi 
makes those agencies an excellent source of informa^ 
tion for determining what is hazardous. 

All pesticides are regulated under the Federal 
Insecticide, Fungicide, and RodCfnticide Act (FIFRA), 
as amended, and disposal must be in accordatce 
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TABLE B-1 

COMMONLY ENCOUNTERED HAZARDOUS MATERIALS AND PRODUCTS 
FOUND IN SMALL BATCHES Ot WASTE 







1' ACIDS 




Picklmg Liquor 


ChToiniC'Sulfuric acid mjxture> hydrobronnic acid ny\irO' 


battery Acid 


chloric acjdp hydrofluodc acld> nitric acidi perchloric 




acid, sulfuric acid 


Spent Acid 








Laborjiory Gussware Acid DaUis 




Class ElcliiiigSoluiiotis 




2. ALKALIES 




Miscellai^cous CdusiW Protlucis 


Aitiuioniai iinie vcajciuui oxiucji pomuium iiyuroxiuBi 


/vKtUinc Dviiciy Fiuiu 


souiurn nyuTVAJuci souiuni aiiKfai? 


Laustic vvastcwaicr 




^^Icannig Solutions 




Lye 








Capacitor Fluids 


Arotnattc compoundsi organic amideSi org;imc mercaptars. 


Qicmical Deaners and Solvents 


or^atiomtrileSi nitrobcnzenei phosgene, tliioureas 


CheiDical Toiict wastes 




Elcctric^d Transfoiincr Fluids 




Furniture and Wood Polishes 




Laboratory Diemicals 




„. Paint Removers 








Shoe Polish 




4. HALOGENATEDORGANICS 




i^ieanii)^ MMvenis 


\^arvVp U# 1 1 a(#Ll lU 1 lUCi UUl U l\J 1 4lL f llLCUiy lvlJl# LLIIVI IWS -i 


LrfJDuratory LMernicuis 


poiycfi *^-inoieu uipiiciiyi* \r^,^o^ 


rmni anu vurni^ii kviiiOVvIs 




Dry Qcaning Solutions 




Capacitors and Tmnsfoimers 




vontaintng tld 




5. INORGANICS 




Catalysts 


Ammonium Huorlde^ ammOiiiu^n slliconuoride. 


Chemical Toilet WUvleS 


antunony salts, arsenic salts. asbestos products and 


Laboratory Chemical Wastes 


fibers, t>eryllium compounds, barium salts, borane 


Piiint Sludgje 


compounds, cadmium salts.chroniium salts, cyanide 


Plating Solution^ 


cotnpoundSi inorg^inic halldes (potassium bromide^ 


Fluorescent Umps 


sodium iodide), tead compounds, mercury salts. 


Germicidal and ^'Disinfectant" 


Selenium salts, sodium silicofluoride. vanadium com- 


Solutions 


pounds, zinc chloride 


Painis 




Ruxes 




Aluminum Cleaning Agjcnis 





t 
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TABLE B*l 



COMMONLY ENCOUNTERED HAZARDOUS MATERIALS AND PRODUCTS 
FOUND IN SMALL BATCHES OF WASTE {CONTINUED) 



TYPICAL WASTE SOURCES 



HAZARDOUS MATERIALS 



6. EXPLOSIVES 

lllesai Explosive "Fiiccrackeis'' 

Laboiatoiy Wastes 

Obsolete Explosives 

Track Torpedoes 

Blasting Caps 

Detonators 

Commercial Pyrotechnics for Private Use 



X PESTIGDES 

Waste Pesticides 

House and Garden Discarded Pesticide Cans 
■Vaste Water fiom Cleaning of Pestieide 

Containers 
Containers and Pesticide Application 

Equipment 



a CASES 



Welding Gases 
Laboratory Gas Cylinders 
Local Anesthetic "Aerosol** Cans 
Medical Oxygen Cylinders 



9. BANNED PRODUCTS 

BannedPestKtdes 

BannedHairSpnys 

Banned Aerosol Bathroom Cleaners 

Wasie Lead-Base Paints 



Ammonium nitrate, ammonium nltntte-fuel oil mixtures 
(ANFO), dynamite* mercury fulminate^ nitroglycerin* 
2,4,6«trinitrotoluene (TNT)* water-gel ^plosives 



Chlorinated hydrocarbon pesticides* organopho^i^liate 
pesticidesi pliosphorothioate pestiades* organic 
carbamates> organic thiocarba mates 



Acetylene, ammoniai carbon monoxi<lei chlorine > ethyl 
chlt)ride, liydro£en» hydrogen sulfide* methyl chloride, 
nitrogen dioxidc> oxygen* other gases under hig)i 
pressure 



Aerosol products containing vinyl chloride as propellant> 
aldrin products, lead^bascd paints containing 0.5 percen* 
lead or greater 
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(MFORMATJOM SOURCES FOR DISPOSIMG 

with labo] directions or with regulations and pro- 
cedures published pursuant to Seaion 19 of the Act 
(see Appendix C), Published guidelines provide for 
the disposal of single contamers of household pesti- 
cide products that are securely wrapped in several 
layers of paper in tegular municipal solid waste dis- 
posal fadlittes. 

INFORMATION SOURCES 

Detailed information on the hazardous charac- 
teristics of laboratory chemicals and on the most 
commonly used commercial and household products 
can be obtained from the manufacturers/suppliers, 
from open literature, and by contacting appropriate 
governmental agencies. 

KAost chemicals used in the laboratories, or pro- 
duas used in the household or in small cornmercial 
and business establishments carry warning labels as to 
the hazards involved, if they contain hazardous sub- 
stances or if they may be hazardous under certain 
conditions of use. Thus, if the original bbel still 
remains on the container, it should be read very 
carefully as a fir:;t step toward waste identification 
(and for safe handling and disposal). If the name of 
themanufacturerordistributorof a product is known, 
this source can be contacteu for information on haz- 
ardous characteristics of the product and on proper 
handling and disposal procedures. 

There are five reference manuals, available in many 
public libraries and ia most chemical laboratories, 
that can be consulted on properties, uses, and hazard- 
ous characteristics of laboratory chemicals and many 
consumer produas (Table B 2). Generally, descrip- 
tioris of the materials hazardous nature will be in 
terms of its toxicity, flammability, reactivity, expto- 
siveness, or corrosive nature. The r^'ference manuals 
noted describe the hazardous nature :>f the material 
in these termi, and some may give a illative rating of 
its danger. Some of these references also tell whether 
Or not these materials are potentially carcinogenic 
(canoer-ca using). 

Federal agencies can also be contacted for assist- 
ance in the identification of hazardous material. A 
list and brief description of these agencies are 
presented ia Appendix F- 

DISPOSING OF HAZARDOUS WASTE 
Some pertinent reference materials on trfatment 
and disposal are gWen ii? Table These references 



SMALL BATCHES OF HAZARDOUS WASTES S7 

identify treatment methods that have been used by 
universities and industrial trade organisations (for 
example, the Manufacturing Chemists Association). 
The treatment and disposal methods given in thete 
references generally have not been evaluated by EPA 
tor their effectiveness and should be carried out only 
by qualified personnel. 

SELECTING TAe PROPER DISPOSAL OPTION 
Depending on the nature of the waste, the specific 
location where the waste is generated, and the appli- 
cable local ordinances and State regulations on v iSte 
disposal, small batches of hazardous wastes can be 
disposed of in a number of ways including, in order of 
preference: 

• Recycling or returning to supplier 

• Transporting to a hazardous waste management 
facility 

• Using available labQi:at^ equipment for treat- 
ment/disposal ( 

• I>isposing of materia^sl.,,a^^ municipal 
incinerators with permissioiraUacal^d State 
agencies (only if the previous three options are 
not available) 

• Disposing of material in "appropiiate" landfills 
with permission of local and State agencies 
(and only as a ]ast resort] 

REUSE/RECYLE 
The first disposal option selected ^ould be to re- 
turn the material either to the supplier or manufac- 
turer or to the approved chemical trader, broker, or 
reclaimer who can reuse or recycle the faste for some 
useful end product. Lists of local laboratory supply 
houses can be found in the "yellow pages" of the 
telephone directory or in certain pitblicationscuch as 
the American Chemical Society Publication 1975-76 
LABGUIDE. 

DISPOSAL IN HAZARDOUS WASTE 
MANAGEMENT FACILITIES 
Throughout the United States there are over 100 
centralized facilities for processing and/or disposal of 
hazardous wastes. Although a large number of these 
facilities are owned and operated by private waste- 
disposal service companies, thare are also some which 
are operated by municipalities and county agencies 
(for ex^ple, County Department of Public Works in 
several Californiacounttes). Some facilities, especially 
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TABLE B-2 

REFERENCE MANUALS ON HAZARDOUS PROPERTIES OF LABORATORY CHEMICALS 
AMD COMMERCIAL/INDUSTRIAL PRODUCTS 



REFERENCE 


CO^TENTS 


Gtmon, Marion N.. et al. Climcal foxi- 
cohg}' of comtnerctal (yroducfs^ 
acute poisotiiti$. 3(Jc(J. Baltimore, 
The Wslliaim&WUkiiisCa, 1969. 
various paguigs. 


Contains alphabetical compilation of 3.000 major 
chemical substances (ingredienU) found in widely used 
commercial products, and gives toxicity information 
and a to? iCity rating for each ingredient. In addititm, 
tlie manual cont^itisu trade name index for 17,000 
products, identifies tlie manufacturers and lists the 
mgredients for each product and iuentifies the toxic 
c ornponen u. 


Sl«her,P.C..elal. ThcAtetvk 
index, an encyclopedia ofchemi- 
cats and drugs, StJi ed. Railway, 
NX Merck & Co., Iiic, 1968. 
1713p. 


Describes 10,000 individual substances, provides data on 
their toxic effects on humins.ind test ammuls, and hsts 
common uses for selected entries. In addition, the index 
lists poison control centers and first aid procedures, A 
cross-index of chemical names and formulas is also 
given. ^ 


Sax,N.L«et3l. Oaixgerous proper! its 
of industrial maieriatt New York, 
Reinhotd Pubtiftiitig Corporation, 
1957. 1467 p. 


Lists 9,000 general chemicals and pruducts;gjves 
descnptions of physical properties and toxicity, explo- 
sion, fire, and radiation hazard ratings. For each ' 
chemical, pertinent data are provided on personal hygiene, 
ventilation, disaster comrot, sliipping regulation^, and 
*^ storage/handling procedures. 


Weist, ILC. Handbook of chemistry 
and physics. 56th ed. Cleveland* 
CRCPresj, 1975.1976. various 
pagings. 


Identifies physical and chemical properties of most 
organic and inorganic chemicals. Hie handbook gives 
toxicity of select chemicals, and general information on 
chemical hazards, fire precautions and fir' aid. 


Christensen* H.E., Uigint^hi* T.T., 
and CaiidU Registry of 
toxk effects ofchetnical sui}- 
stances; J97S edition. Washington, 
U.S.Govehimenl Printing Office, 
June 1975, 1296p. 


Identifies toxicity (to man, animals* and aquatic hfe) of . 
moTi known organic and inorganic chemicaJs and identi- 
fies carcinogenic, teratogenic* and mutagenic nature, if 
any. 
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those operated by pubUc agencies, handle a variety of 
wastes including small batches of hazardous material. 

. At these facilities, a cenain area within the disposal 
site is set aside, for handling hazardous wastes. A 
number of waste disposal companies aiS) provide 
waste hauling service (o their customers. Others that 
do not provide hauling service usually request their 
regular major clients to use only the services of re- 

'^sterdd waste haulers to bring wastes to the disposal 



site - Unlike most regular refuse disposal sttes which are 
open 8 to 10 hours a day. 5 to 6.dayf per week, 
some hazardous waste disposal sites have ^a very 
restricted business^our schedule, virith a few accepting 
wastes only ^ / prior appointinent. Nearly all facili- 
ties require the waste generators to provide some data 
On the general chararteristicsofthpir wastes and their 
hazardous constitue^.ts. Such data arc needed to 
assure safe waste handling and disposal. - 



TABLE B-3 

SEtTCrKD Ll^TpF PERTINENT PUBLtCATlOWS OK^REATMEWT AND ^lSt>OSAL 
OF SMALL BATCHES Or KAzAI^DOUS WASTES 



REFERENCE 



CO^^TENTS 



Ijtbomtory utfsfe disposat matmal 
Wasliington. Manufacturing demists 
Association. May 1970. 176 p. 



I 



j How to dispose oftjazardouS hiyusdioid 
I waites^ Sacramento, Califofiiia State 
Water ResourcesControl Board. 
{In prcparauon.) 



Steere, Normjn v., cd. CRChanJ* 
book of Icborafofy safety. 
Clevebnd. Tlie Chemical ^ 
RubberCo.,(l97ll. 854 p. 

Shih. CC.and D.F, Dal Pono 
(TRW Systems and Energy). 
Handbook for pesticide di%pQ%at 
by common chemtcat methods. 
Washj ngto n » U.S^ Hnvijonmental 
Protection Agency, {i^ 
preparation.) 

Lawless, E.W.,TX. Fergusen.and 
A*F. \feiners (Midwest Research 
Institute). Cutdetincs for the 
dt%po^ iyfimall quantities of 
Untied P^i^ides, Publication 
No. EPA 670/2-75 057. 
Wasliington. US. Government 
Priming Office, June 1975.331 p. 
(Also distributed by National 
Tech^cal Information Service, 
Springfield-Va,. as P&-244 557.) 



The manual sttesses safe procedures for on-site waste disposal from 
small laboiatories, especially those in siiialt communtties not possess^ 
jngsophisi-cated equtpmcnt. Gives detailed waste disposal procedures 
for 25 classes of chemicals (covering 1,121 individual chemicals) in 
common use in laboratories and related facilities. Also provides 
several recommended metliod^ for t^e recovery of certain spDled 
dieiTficals. Data on physical properties and lia/ardoi's propeitiesof 
ihe chemicals are also provided. 

Lists 10 types of hazardous wastes most commonly found around the 
home, aiid gives a brief description of the options available for the 
disposal of these ntatenalslndudmg ditect disposal to the land» use of 
municipal sewage tfeatment systems^ use of special collection pMsat 
gasoline stations, etc. The booklet also provides luiits for liandling 
haiaidous wastes. 



4.^ 

tiajntc 



Gives procedures for tite disposal of tiajntous wastes and presents' 
cheintcal^biological^ radiation. fire^anU^ther hazards associated with 
seveial tiiousand chemicals. Tlie handbook also contains general 
laboratory safety procedures. 

Contains step-by-step chemical digradatioti/detoxincatton and dis- 
posal procedures for 20 maj^r pesticides which are representative ^ 
of the several hundred pesticides currently in use. The handbook also 
contains an extensive review ofthe pertinent literature on various 
reported chemical metliods for t.ie degradation and/f^r detoxiHcation 
of the selected pesticides. 

Provides 14 detailed methods for the treatjiient and disposal ol 550 
pcsticidesand discusses treatment of small spills of pesticides and 
methods for the disposal of empty pesticide containers. The manual 
contain;: rcfeicrtce charts of pesticide proj^fcrties pcrtinem to dispasai. 
^ani' a cross index of chemical names* common- names, and trade 
narnc: The manual is i ntcnded to be osed l>y regijlaioi>' au thor itics 
in advi ang ihe layman on the <i^tsposai of pesticide 'A^asies 
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In areas where hazardous waste disposad facilities 
are readily accessible^ smaU batches of hazardous 
wastes should detmitely be taken to such sites f^ r 
disposal. These sites, which are generally operated by 
professionals with training and experdse in waste 
nfianagement, utilize disposal methods which assure 
mintm'um environmental damage. These facilities also 
operate under permits from on^ or moreigovemmental 
agencies and are regularly inspectecfby ^e regulatory 
agencies to assure compliance with the conditions of 
their permits aiuj all applicable regulations. 

EPA has published a list of such facilities (EPA/ 
530/SW-146) called "Hazardous Waste Management 
Facilities x the United Slates," which is available 
through EPA, Office of Solid Waste.^ 

"IN-HOUSE" TREATMENT/DISPOSAL ^ 
After it has been determined that the recycle/reuse 
disposal option is not avail^le and that the services 
of a commsrciat hazardous waste disposal facility are 
also unavailablCt the generator of a small batch of 
hazardous waste may investigate ."^-house" treatment 
possibilities for "on-premises" or ''offsite^' disposal. 
Under, appropriate conditions, and if regulations 
permit, small batches of certain hazardous waste can 
be disposed of "'on-premises" after the waste is ren- 
dered harmless or less hazardous (that is, detoxiftedf 
neutralized, or encapsulated, e,g,, in cement) by proper 
treatm^ent. In some casest the treated waste may be 
suitable for disposal in sanitary landfills or municipal 
incinerators. Certain hazacdous wastes, such as explo- 
sives, for example', should not be handled "in-house," 

HAZARDOUS WASTE DISPOSAL IN 
MUNICIPAL INCINERATORS 
Small batches of certain combustible hazardous 
wastes can be incinerated in municipal incinerators 
if it is determined that the disposal will not result in 
(a) explosion or emission of products which can be 



damaging to the equipment or injurious to operating 
personnelf and (b) generation of pollutants which 
cannot be adequately controlled by the exisitpg emis- 
sion control equipment and procedures. Municipal 

'solid waste incinerators generally are not appropriate 
for incineration of pesticides other than casual house- 
hold containers. For reflation? concerning destruc- 
tion of h^rdous wastes in mufiicipal incinerators^ 
the* local agency responsible for operation or regula- 
tion of the incineration facility should be contacted. 
In general, information on waste quantities and char- 
acteristics would be required in order to determine 
whether a hazardous v/aste can be safely handled ^ 
municipal incinerator. For all hazardous waste dis- 
posal in municipal incinerators, obtain approval from 
the local and State agencies responsible for solid or 

^zardous waste disposal 

^ HAZARDOUS WASTE DISPOSAL IN 
SANITARY LANDFILLS 
Specific regulatbns on disposal of hazardous 
wastes to sanitary landHlls vary from locality to 
locality and from State to State, As examples^ some 
States* such as Illinois, allow disposal of small amounts 
of hazardous chemical wastes in certain sanitary land- 
fills, whereas other States, -such as Florida, prohibit 
any land disposal of hazardous wastes unless they have 
been "detoxified" prior to disposal. Generally, single 
containers of househoM pesticides can be wrapped in 
several layers of paper and discarded in the regular 
municipal solid waste collection system. Local and 
State agencies rd^slble for the operation or regula- 
tion of a sanitary Jandfill should be contacted for 
regulations on waste disposal before any hazardous 
waste is taken to the sanitary landfill for disposal. 
For all hazardous waste disposal in landfills, obtam 
approval from the local agency responsible for solid or 
hazardous waste disposal. 
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IHFORmRTIOM OH DISPOSRLOF PESTICIDES 
RHD PESTICIDE COHTRIHERS 



As State hazardous waste problems may include 
disposal of pesticides or^pestidde containers, some 
badcground on current recommendations and infor- 
mation sources i^ usefUI. Pesticides are regulated by 
EPA under the Federal Insecticide, Fungicide, and 
Rodentidde Act, as amended^ Section 19(a) of this 
Act requires EPA to establish recommended pro- 
cedures and regulations to control the disposal and 
storage of, pesticides, and pesticide containers, and 
accept for safe disposal those pesticides canceled 
under Section 6(c). Thus far. EPA has published two 
declarations on this sutiject , 

On May I, X974, "Recommended P^rocedures for 
Disposal and Storage of Pesticides and Pesticide 
Containers" 39 FR X5236 was promulgated. This 
publication provides guidance on the subjects of 
disposal and storage (Subparts C and D) to the public, 
but they are only regulatory for Federal agencies or 
where Federal funds or property are involved. This 
document also provides regulations relating to the 
acceptance by EPA of suspended and canceled pesti- 
cides (Subpart B). > 

Subpart C separates pesticides into three specific 
categories for purposes of disposal -organic, organo- 
metallic, and inorganic, with appropriate recom- 
mended disposal procedures for each -group. It also 
cautions against the use of certain disposal procedures 
which pose threats to the environment. , Pesticide 
container disposal is addressed in a similar fashfon. 
Finallyr criteria and recommended procedures' for 
storage of pesticides and containers are outlined. 

Subpart D relates to pesticido-derived wastes: if 
such wastes ^e part of an industrial waste stream, 
then the Federal Water Pollution C6ntrol Act or Safe 



Drinking Water Act permits may apply; otherwise, 
such waste should be handled as specified underSub- 
part C. 

To provide control of the worst acts of pesticide 
disposal, regulations were proposed on October 15, 
X974, 39 FR 36867 to prevent water dumping and 
ocean dumping except by permit , and open dumping, 
open burning, well injection, and storage which could 
lead to contamination of food or feed. These regula- 
tions would amend the previously issued recom- 
mend^df^^^ures and prohibit those proi^ures not 
reodinmendei (165.7). These regulations are ex- 
pected to be promulgated in 1977. ^ 

The state-of-the-art on pesticide disposal and 
storage is not well devebped,^ Criteria for pesticide 
incineration, disposal in landfills, rinse solutM^n dis- 
posal, chemical degradation methods^j^otodegrada- 
tion, and storage have not been completed^ grants and 
contracts to answer these questions are plarmed and in 
progress. The Solid Waste Management Representa- 
tive in the EPA Regional Offices is the best source 
of information on current regulatioiis and status of 
the developing pesticide disposal technology. 

Included in this Appendix are several puBHcations 
addressing pesticide disposal and storage issue?. These 
publications deal with information sources/Bisposal 
of pesticides, including dilute solutions, current pesti- 
^dde disposal research, the reconditioning of pesticvle. 
containers, etc., and should be consulted for details: 

- ^ Regulations for Acceptance and Recommended 
Procedures for Disposal and Storage of Pesti- 
cides and Pesticide Containers, 39 fT^ 15236. 
May 1, 1974 ' ' 
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• P)roposed Reflations for Prohibition of Certain 
Acts Regarding Disposal and Storage of Pesti* 
cides and Pesticide Containers, 39 fR 36867. 
October 15, 1974 

\ 

REFERENCES 

Day^ H, R, Disposal of dilute pesticide solutions, En> 
vuoiunenta] ProteCtiotl PubUcation $W'5i9, 
^WashingtonJ^ U^, Enviioomental Protec- 
tion Aigencyi June 1976. 18 p. 

Day. H, Pesticide disposal information sources; a guide for 
. EPA per^oimeL [ Waf bingron J ^ U^, En- 
tViionmentalPiotection AgeDcy, 1976. 11 p.^ 
app. tPir«publkatk>it copy .J 

Ghasserni, M,j and s. Quinlivaa (TRV/ Systems Group] > A 
study of selected landfilb designed as pesti> 
cide disposal sites. EnvironmentaJ Protec^ 
tion Publication SW-lMc. U^, Environ- 
mental PirotectionAigencyi Nov. 1975- H3p- 
(Distributed by National TediQicailnfoima' 
rion Service, Springfield, Va., as P&'250 
\ 717,) 



Munnecke^D.^ H. R. Day^artd H.W.TrasH- Review of pesti- 
cide disposal researdi-Envirortmental Protec- 
U^n Publication SW-5Z7*(Washiri9tdnl, . 
Environmental Protection Agency, 1976. 
76 p: 

Sbib, C. C, and D. F. D:)l Porto (TRW Systems Groupl. 

Handbook for pesticide disposal by common 
cbemical methods. Environmental Protec- 
tion Publication Swai2c. Ut^. Environ- 
mental Protection Agency, Dec. 1975. 103 p. 
(D^tributed by National Technical Informa- 
tion Service, Springfield, Va., as. PB-252 
864.) ' • 

Staton, W,S., and J. G. Lamperton (Oregon State University, 
Environmental Sciences Gentcrl. Pesticide 
container processing in commercial reoondi. 
tioning' facQfries* Environmental Protec- 
tion Publication sW^Sd. [Washington], 
U^.EnviiomnenAal Protection Agency, tJov. 
1976. 21 p. 

(Versar, Inoorpo^rated.J A study of pesticide disposal in a 
sewage sludge, incinerator. EnvirOnincbtal 
' Protection Publication SW-I16c. En* 
vironmental Protection Agency, 1975. 186 p. 
(PrepDblication i5sue; to be distributed by 
National Technic information Service, 
SpringfielAiiVa,) ^ ^ " " " 
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PART V: 



ENVIRONMEKTAL 
PROTECTION 
AGENCY 




POLYCHLORINATED 
BIPHENYL-GONTAINING 
WASTES 

Disposal Procediifcs 



Errata : 

L' p< UL34* Ut coLunn* 4ttt t, Sth lln«: lft««rt to r«ad 

"The po«0lbU advcr«« «ff«ct* on »nla«l« (Including ttdn).,." 
1, p* UU5, ftiddlt ColtiOKit 4th 5th* 1-lntr: thould r«*d 

"checking to a«»ur« that the iaat«rlaL» 4r« b«lng properly 

tt«ndL«d* treated* tr^noported* , 
3, p, UU6. Let coLunn* L^t t. 2nd line: ahould read "burlel" 

Instead of "bureau**,,. 
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NOTJCES 



ENVIRONMENTAL PROTECTION 
AGENCY 

pc'b^containing wastes 

(IHIHJSTRIAL fAClLlTieS) 

On December 32, ihe Admlnis- 
tT»tor of tti€ Environmental Protcctioa 
Asency announced an actton Plan ^1 
rtffulatc^ an4 «<lmmiatraltv« actions to 
helpertsur^ that polycmt>rlnat^ biphen- 
yb currently In mvlce do not ent«r the 
envlroi^tnentH One portion ot that pro- 
srAtn Includes investif&tton and r«cotn'^ 
menda'ion of •appropnate disposal prO' 
cedures for indu^Jriaf wtn of thU fatn' 
Uy of chemkaB or products containing 
them. The A«enoy is abp evaluating the 
conaunier waste disposal prol>l«m and 
mfty l^ue further Guidance on that sub' 
J«ct at a later time. 

Purpose — Pursuant to Stictlon 204^bi 
(I) of th« SolJd Wa^e Disposal Act, as 
antendftd, the Administrator may Issue 
advisory, outdance ,j^nd recomtn^dallons 
rdattd to the disposal of i^aste mate- 
rials These rtcomme nded P roc ^urte jp 
^ot-haven5t4|ida"Wr5ettiftg or regulatory 
sutfis. but represent the iwst informa- 
tion available on preferable disposal op- 
tions for PCB-containM waste mate- 
rials. The Agency plans to conduct 
studies to'deterrnlne other options for, 
treatment and disposal of PCB*«ontaln- 
ing wastes dneluding incineration of ca- 
pacitors containing PCB l]QUlds> during 
calendar year 1976 (In addition to 
Agency activities, the American Nattopal 
StandArd^ Institute Is Ir the process ol 
revlsinir ANSf C101U1974, lt$ EUldellnes 
for disposal, of askarels containing 
PCBs.> A* slsflflcant new Informaflon 
becomes available from tlies« and other 
sources, this PtoERAt HcotsrEit issuance 
will be revised. 

The purpose of this Issuance Is to 
provide eufdancex^or the disposal of 
PCB-contftlnlng ^%tes Thlsculdan<^ is 
^ address«d Primarily to indiutrfol luers 
lOf PCBs, parucularly those manufacture 
Jug and/or uslne capacitors and trans- 
formers cjntilnlnff PCBs. although tlie 
recommended Pr^edurcs are appropri- 
ate to'all PCB-c^ Ulnlnv wastes 

^General Back^ottnd. Potychlorl^ 
n^ted blPhenSfB (POBs) are chlorinated 
aromatic organic compounds which give 
tUt to concern became of ttieir chronic 
tojilclty. their pervasiveness and per- 
lliwnce In the environment, and their 
tendency to accumulate in food chains. 
<liicludlnc man^ resulting from the blo- 
acci^Ulatlon of FCBs in the food chain, 
caust {hit present and continuing concern 
0^ .^e disposition of FCBs to the en- 
virodiinenL PCBs have been used botli in 
cloved systemj. espeoivify as sealed dt- 
«tvctri« ttulds Jn transformers and ca- 
paeiton. and consumptive <or "open"> 
applications, ^here the PCBs are used In 
aiut consumed and discarded wiUi a 
Product. 

In the past, consumptive or "open" 



mes'of PCBs have Included: nnpretna- 
tors of cottotx and astiestos for braided 
Insulation of electrical wlrine: plastkiz- 
ers in wire and cable coatings: plastlciz^ 
er$ of , vinyl chloride polymer films: com- 
ponents of hlfih -pressure hydraulic 
fluids; specialised lubricants a»d gasket 
sealers, heat transfer agents: and ma- 
chine tool cuttin( oils. Former "open" 
applications abo include, formulation 
into some epoxy paints: PUptecttve coat- 
ines for wood, metal, and concrete: ad- 
hesive*: and in carbonless reproducing 
paper. 

Today domestically produced PCBs are 
supplied only to "dosed" applications in 
the electrical Pov(.-er distribution industry 
PCBs used as dlekctrlc fluids In trans-, 
formers and capacitors are referred W 
gen erally as askarels. 

Capacitor applications Include power 
facloe correction of both hieli an^ low 
voltage Power* PallastlnK in Auorftscent 
lamps, and tnotors In 'air coiidttloners 
and industrial applications Transformer 
use oJ PCBs is primarily in those areas 
wher* the non-nammablJfty is the major 
consideration 'largely those ai>pllcaUons 
in proxlmltyioJvumansi^jneseJndude. 
Irahspottatton app'iicatlons r electric 
trains, rapid traiisu systemsf.and powec 
supply trarisliytners in commercia and 
Public buildings 

The sole producer of PCBs in the 
united States is the Monsanto Company, 
under the trade name oi Arodor Some 
domestic manufacturers either modliy 
Aroclor or have Mdnsapto PrePare spe- 
cial formulations for them These, haie 
been marketed and used by manufac- 
turers in their Products under various 
trade names Addltiona; quantities of 
PCBs are Imported, both as a raw ma- 
tenal and as a substance Incorporated 
into manufactured parts or products 
Appendix A provides a Ifstlng of the 
trade names used by domestic and for- 
elRn 'manufacturers on their products 
eontainihg PCBs* 

Cumulative sales in the U ^ slnc^ the 
introduction of PCBs in 1929 are esti- 
mated to be 1 & billion pounds An estl^ 
mated 7$o million poutfds of the PCBs 
produced are stllNn service It is esti- 
mated that (ess than half the PCBs ever 
produced Haveentered'the environment, 
ofrthis amount, only about IQ Percent i&o 
million pounds^ are estimated tu have 
degraded or been inclnerated^ 30Q million 
pounds are estimated to be In land^^lts at 
this time Thi^ distribution of pCBs is 
Illustrated on Figure I The recommen- 
dations of tJUs Publication are directed 
only at the PCBs pre^tly in service lor 
which will enter service as a result of 
future Production/ 

In lfr70 Mons'anto voluntarily re- 
stricted domestic sales'of PCBs to use in 
transformers and capacitors iclosed sys- 
tems^ AS a result,currentdomestlc pro- 
duction of PCBs IS down at>out 50 per- 
cent from the peak yearsbeforelSTOr but 
still amount to bbout 4v million pounds 
per year 11974^ Imports of PCB liquids 
currently amount to about 04 million 
pounds per year, . y ■ 



PCB HISTORY iMHEUS 



Ilk 1^ wAt(« 1 



1 



Most capacitors (usinK PCB«i pro- 
duced In the past two year$ use Aroclor 
1016, while transformer applications 
continue to. use Aroclor 1342 and 1254. 

rcc^rtic^if BacJtorotrnd.^Polychton- 
nated biplienyls are a class o( syiitttctlc 
compounds wluch haye no knosvti coun- 
termt in the natural environment 
PCBs are^^nanulactured by the chlorl- 
natlon of blphenyi vi^lth Adh^rous chlo- 
rme using Iron filings or ferric chloride 
as a catalyst The most Important physl* 
cal Properties of pCBs arc iow' vapor 
pressures, low water solubility, and hfgh 
dlelectr'C constants They ^rejtusclble 
with most Organic solvents, ^ 

Tlie chemical properlics that make 
PCBs desirable industrial materials n^ 
their excellent thermal stability, tlieir 
strong resistance to both acidK and basic ' 
hydrolysis, and their general Inertness 
Tl^cy are Q^^lte resistant to oxidatio)^ 
Ihifortunatety, some of tlie characteris- 
tics ^stability, ncndegradablllt^f which 
*Tnnkt PCBs so valuable In Industrial ap- 
plications also maKe them hlchiy per^ 
/sistent in the environment. 
' Theoretically 2i0 PCB compounds can 
be prepared, but less than 100 liomologs 
and Isomers ^re likely to occur in com- 
merlcal products. PCB comfiounds con- 
tain from 13 to 66 percent chloi Ine The 
typical commercial product is a mixture 
of several homologs 

Monsanto, the sole uS producer of 
PCBs. has adopted a four-digit designa- 
tion for its Aroclors The first two^dlglts 
Indicate the type of material biphenyl. 
trlP^enyl. or mixture of the t^o The last 
two digits represent he aPnioximnte 
Chlorine content by percentage weight 
^Aroclor lOiG. w^lth approximately 41 
percent ditorine, is an exception to this 
nomenclature system ^ BlPhenvis vt^-ith 
higher chlorine content are non-ltamma- 
ble and have extreme! y lott volatilities 

The chemical stablhty, low volatility, 
high dielectric constant, and compatibil- 
ity with other chlorinated hydrocarbons 
have re$;ilted In many ^nd varied Indus- 
trial applications for the PCBs 

The ready solubility of PCBs In non- 
polar solvents explains why they are 
easily absorbed Into fatty tissue and into 
' the liver. Flatty tissue acts as a trart- 
polar solvent, and PCHs^are retained, 
rather thaP excreted Their resistance to 
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u> mt^Ubotj^^in PCiU ariount for their 
aciit^ io>tjrji> C^roUH toxic effects 
uii > III tlirrcrcnt a^jniQl^Rpo<;ic:. they j^n- 
durt^ <iiiu. liier aucJ kidiicy fosions m 
r^^bbiU j*^ ;i,dl i^hlor.rcm and iiehatO" 

The low. >olubiUt> ui Abator 

^;iobabl> hiiiJti. tho rate at w^luch they 
Are disjwrttd b> v^at^r s>iitems PCBs 
^^l^<ha^(;e^l itito river or laJte VriH ac* 
cumulate in tlic soditnent m rflativeb 
liiKh concc^iiti atjon^ PbiUii and fiiim^uK 
fall coticeiitrate PCBi above th*ir level 
Lii vvater alone Some fKti sP<*fie!i lalten 
from Utke Nhohjitan IDTO and 1971 
have ^ exhibited PCIJ concent ration* 
greater '.ban 5 PPm sI)rin)F> nnd oysters 
e>(po!;efl to 10 F>pb of Aroclor 1254 have 
^owri biQaccurmilatioiis from 130^ to 
3300 -foUl bioactumulatiohs m *ime 
Mjcrii'*, (it 49 0n0 to- 75,000 have tweji 
e^jjcirouced 

PCBs ai^ not intended to get into tho 
em.irmiment- but- inev^tJo-bccaute -their 
unique chemical i>roi>orlios iir<*v^eJU them 
- from* bein? destroyed b> usual w^^te 
treatment methods Thlts. they inadfcrt- 
etitl> escape and tjecomc widely dm- 
pcT?!ed Ehnroiiinent;tl tiansport mcKicl!^ 
for PCBs liat*e itot been o^t^eloped Con- 
clusions retf^rdinf: their behavior Par- 
tieularl? tbeir distribution and traiii>pojrjt 
m tne environment, are bafied largely 
mion the Tcsullfi of DDT research Recent 
dnta mdtcato!; ;hat aerial transport inaV 
Play a major role m the worldwide dts- 
*^eminatton oi PCBk. although dumping 
and river ruTioff may contribute more im- 
* por^antty to local eontamination of fkh. 
Tivildhre. and dtinking vvater source;; 
Deffradatjon characteristics of PCBs are 
not well undf'rjttood Some diben^ofu^ 
tansn utij4;[i jire Extremely toxic, may be 
degradation uroduct^ of PCEls 

DitPo^al of i*CB*CoJitaintnv Wattrs 
Tlift PCfsistencjp of PCB* nete^^ttates ex- 
tremely careful^ attention to (in^t dis- 
poAilic*n of PCB^ and* PCB-coniainin« 
material* Pif^^t the use of PCBs should 
be reduced Maimfacturers or user* 
should use niore environmentally acceP- 
labte substitute materials whenever pos- 
sible However. *pdts. damaeed goods, 
and househeeF>mg material* will require 
f^isPO^I All ab^rbents and other ctean^ 
up Aiaterlals should be carefully selected 
w*ith disposrtl implications m mind 

ReetamatmrVsOf PCBs is Uj^ually fcaM- 
ble only with relatively uncontaminated 
liquids tiiid should be carried out only if 
there is virtually no chance of PCB losses 
to the environment Reeychns is advisa- 
ble only as l^ng a adequate substitutes 
for PCBs are not available Monsanto 
maintains a toll-free telephone number 
^ (800 325-3850' for the public for advice 
on sciap PCBs If liquids cannot be re- 
used these liquids shoufd be disposed of 
by high temperature incineration 

Rccyclmg of transformer fluids Is «c- 
eomPllahed by several companies The 
t^nK and inside copp*r of the trans- 
former Js reclaimed, the PCB liquids, if 
they cannot be reused, shuuld be 
incinerated ' 



{*( laiL Ic.u Lied Iiu^n M^id n^aiiii- 
giti^tcs v^LlU .\ suLt.ibk -^plttu* 
t' *; u iL hlou^t'iJi'Jerif diHuiic rUt- 
^lciuitUuini<tE('d iv^iUe KAii ttieu be lU-^- 
iHJsCii Tin ^uUitiuiMUiiuuttUii; l\ L^^ itMN 
bi .t^ij.i,rattil bv diiiaMliuit im^^ PCB 
tthic h [ria>jD(* ieti.itm<^l riiid ^iilveni 
m*o tjriist^T AMUi Tlic 'tljTfill^- 
ttoii t^'iht^iNUt <i1mi .^M^^Euiblc Ui rt'- 
iMi>\i- PCli*^ fioiii rdlitamiii.ilCd hquidi 
ThK UilUiiqUi^ ui h.uiuiLK Aha ItiLi- 

nuiujii' 1*^ Csjjci Lilh ij*^eful after a^Ci- 
<1ciLtial splits 'Ai luuiL<n'Ct)> SpilK (outt;! 
be absCibeil on (Ie> ^aitd <Kh vmdiist 
t>r commeuial .ib*.*Pibe!a. Mid n 
prure^sed as above 

A^ tntmi oil Fiiiure I tlit^ic .^le au- 
i;iu\^inLtiel> j50 iiuUiiin puiimK uf PCtls. 
lEUoiimiated mtu piuduit*^ ciirientlx ^n 
*.ft^itr Tlie^c prydiict.s v^iil uliimateiy 
liOuiic di^^Pusal Jf a u^kk it^ji ^>r tiaiis- 
fi»rn^er Uivs Uxhci ^dcutifMiik one of the 
ti.idi* names *,lnmn in AhPeudix A it 
jtiiould be hp\iuii;^d a PCB una tiii* 
obtrons hsmi beUm folhmed If the fon- 
tem$ are unknown but the niaiufac- 
tnrer is giie of those listed in Appendix 
■"\ mqnirv. sliuuUl elicit jnlOrniation 
un tlie tonteiit*^ of the equiimient 4>r 
iJioJurt 

Rffectue saiemiards should ' be em- 
t'li;yod Hi the ttandhng and transnort of 
the PCB-rontainiufl x^a^tes These m- 
(hitie the lusc of iiroiective. cloth ini; 
t, Ursed lontameij Jot traiishoriation. a)id 
i^deftiiatc labehiift to alert personnel to 
hari^d* fiobi routine disposal as well as 
emer(tenc> tcsponse in the event of a 
«^pdl or ^ccideiU ^ 

An>one responsible for the dishosal of 
PCa<i should select hmh-quHllty f^rms 
for the transhqrt ai>d dist$o<val of thejr 
P CO -contain nig wastes aIsOh spot- 
clieck 10 assure tratisPnrted and disposed 
IS recommende<l The generator of ilie 
^Oste should take x^ponMbtlity for 
Uroper uthste management 

Recornraeiided options f^r the disposal 
at PCB -con taming ivastes an priority 
order f are 
Inelntrt^loti 
Cgiuroutft Iniid <nt<P<^Kt 

/ncmcr(tfio»— .The proper incinera- 
tion of waste PCB must Involve a suita- 
ble balance among temperature in the 
tneinerator dwell time in the firing 
Chamber and oxygen availability Also, a 
suitable scrubber shotlld be provided on 
the ex^iaust j>tack to remove the hydro- 
chloi^ acid mist that la formed Exhaust 
gasesS ho tri <H> » m <tfi Itored to assure com- 
pliance ^-ith air regulations 

Recommelidd) re<)ulrements are f|i 
2-second dwell time at UDO C ^2000 
and 3 percent excess oxyeen in ttie stack , 
or 'li 1>2 second dwell time at 1500 C 
f^lOtf Ft and 2 percent excess oxygen in 
ihe stack ga^* Open hearth and other 
incnterators used for municipal refitse i^i- 
cineration are not normally suitable, the 
relatively low oP^ratlnS temperature of 
such ei)ulpment woul^ only volatilise the 

■TticH v»ttt» »r* from AH5I :OI07 i-mi 
Ouid*Un<s for H»rH)Tmg »nd Dhpd^tl »t 
CtpMltor »nd Tr»n*fo^in*r.PridB A«)iJtT*ts 
ConUlnitig Poty«hlonn»t«d Blpbtn^li. 
Am«rt<»Ti Httlot^tl 3(«nd»rd» fn»tttutc 



E'C t)^ ami i>i}llute the atqioi>pheie fn 
adLlitiu^. LLi^iruit^iiUtLuu and handling 
tqiin^metit are u^uaU) riot sufficient for - 
jiiiUtti^ink lu^atdoas material There- 
K;re PCn-Luiu.unin^ ti,kstei>hould not be 
tjj sLiUi iiuiiiK ipal inijneiaturs for 
d:spt>sal . ^ 

Thv abo^f Et^u/tnnimd.itioiiM .ire suit. 
^^ble fi^r hiiuitk liiiiiit^iatioii of solid 
\^a,sti**. luiit.iiniiit; t*cils ha*, not been 
Ucjnonsiiatcd lUmever sucn destruction 
dyrx .4i>^far feaMbtc For example, a 
luta^i KifiL (^rii.vte. with i^n ^Lfterburner 
Mid soubbmt! sysit-n.. could probably 
^af^'lv int tiierate solid vta^te.s containing 
I*CiK Lilvc^use' other snialkr. high 
teintjcraturc incineratois *ith sufficient 
leMdvijte tune*, mtty be satisfactory for 
„ the smi^Mer ^laste generator 

As A stTMCC. Monsanto mil incinerate 
for a fcji' any returned liquids m their 
ni*;li t^perature incinerator A tech. 
nic-al/descriptton of t^ie Monsanto m- 
imerv^yfr is provided in Appendix B 

^EPA Publication, tlos^ardous Wnttc 
Manatn^moit Fa^itittei <EPA 530/SW- 
* 146* hio^ide* in(orinatjon-on"some-ini-" 
Miieiation facdities Ui>e of these fadli- 
tie* for incineration of PCB -containing 
laste should be checked with EPA 
Kef^ional and state representatives ^ 
as>^ure that the facilities have adequate 
eiiviioniiienta: controls to mcc; federal/ 
State local re^^uiations 

/.and /Ji^pojQ^ -Wastes containing 
PCBs should not be disposed of with 
other mi3(ed u'astes ih a *anitary Undflll 
'See EPA Guidelines on Thermal Proc- 
essing and Land Dlsi^o^al soHd Wftste. 
Federal Register. August M. 1974> 
Chf^racteristics of tranM>ort of PCBs 
through the soil are not deflniMvety es- 
tablished Tlie interaction with other 
decomposing wastes is not well under- 
stood Some landfills ^^y contain or 
accept wastes ah' hieh could cause the re- 
lease of PCBs The ubiquity and per^* 
sisience of PCB& indicate tt^autheir dt$. 
posal should be carefully controlled until 
additional data aie developed While 
these data «^are beinz fathered* PCB» 
■when disposed to the land> should only 
be placed tu » secure cl^emlcal waste 
bndAll. ' 

fn general terms, a' chemlea; wtate 
landfill provides fOmPtete long-term pro- 
tection for the QUahty of suitaceand sub- 
surtaee waters from hftzardoiu vMte de^ 
posited therein, and ag^nst haiardi to 
public health and the environment. Such 
sites should be located or engineered to 
Lvotd direct hydraulic continuity with 
surface futd subsurlace waters. Qcn- 
erated leaehates shoi]ld be contained, 
ands subsurface Aow Into the dlapouU 
area eliminated Monitoring welliabould 
be established, and a sampling fttid 
(.analysis program conducted. Additional 
characterlstics'of a chemical wa«te Und- 
nu are described in EPA pubiici^tlon. 
Landfill Disposal of Hdiar^ta W<Utu: 
A iicvicw of LJferdture end Jf^totm Ap^ 
Prooc^ieJ IEPA/S30/8W-.1«).» 

Documtnta r«rtt^ocwl htt* m*r Im <»b- 
(lined trctn Solifl Wut« fnA>nD«tlat>. IT-O. 
Environ fn*nt*l Ptotaetloo Agtocrp Cinetn- 
n»n. Ohh) 
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Mm 

BncapnulatUin of wAxto )T^.cem«n\ 
pHor td burc&u in a Hilary h^s 

QT Kludge^. ThU'ix u»u«)b doA« by cast* 
tnff the waste in concrete liuidc a drum 
pnot to <t«pbsttfon iu the ttiTuifllL 

Ontv thoftk Ap«clfie hit«s wtiich have 
been'-HiUt^PPtoved for PCn waMcs 
AhoUtd b4\uA«d Tlie £PA t»u)»Ti«alu^i. 

informaUonto jiotetitial <liMX>Mrrh- the^c 
dftta when u>c(1 ui tomUlutiuii wiui 
Sta'tc soU^ wuV.e nmiv»ucnicnV <^UU 
ean ansisi m n Uisiiasal iict;on 

f) * 
Alils ChcUmCTs 

- Vv^nidl t>iLbiLtcr 
McOr^w Kdl<.Aii 

KiiltliiHii CLKtrl^ 
lUxrP i<Krilialiyi 

CftrtAjf^ iKftiy> 



- 'ttincMtt . 

I'yranttI 

DK . 

Ptftf Ji>r , . 

SitniAttittin . 
' OtiiCTi^^ ii4ine nwt f^r limilnttni: ^iqtiiax 

IrfCINIRAKOrf P4CltltV 

i» otu of Monsjnto'5 targe ehemtcal 
manufaciurLng Plants T!]^ (mxJtict ittie 
Ind&ftes lulfurle aeld. b«n(«ne. ditorlne. 
poly«htor]nat«<] biph«nyb, several rub* 
<onpcunds» and vartous chemical 
inienncdUtes, Tht vUnX U located Im- 
mediately south of St LoulAt It) 
ne«r the MiuisftJPPl River Bixict June 
mi. Monttanto liat operated a j^utd 
injection incinerator to dispose ot in- 



^ NOTICES 

bouhe IkAuld wastes and coniamlnatcd 
PCBs from customei^^ 

Wcitt Characttratitt — Tlie tftrCe 
majority o' the iM-«£tes burned ate PCB 
derlvatlv«^ The scurce.s of Ihe^ >vast«s 
at^ Ptoccfw Utll boltoms and contunt* 
nated tr.^n^former oils Tlie hsatinv 
vsituc Of the matemis Is about 9000 
BTU lb Otheri^ Jn*houAe h^sh &TU 
Ji^Kid n^sUi ar« atso in^lnerafeft. Phos* 
phorou\ eottiponnds c^tnnot be burned 
due to the fomaiton of particulates 
■ PC > which foul the inlecilon $y5im 
Tiw hy^m L% not e^i]igp«d to handle 
Mi^i>«nded uAlda Fonr 20X00 gallon 
t:irtk* rtre^ available for £torace« The* 
vsl^tcx Ar« typicality AUired. f oT ^ererai 
davii before inclneratjon to allow undis- 
solved ^llds to fettle After the selutne 
jieriod. ihe wastes »re pump^ dlrecU> 
Erom the t^nks to the U^iuld ^ombuitor 

luvtnttat<ir Ikscription -^The in* 
i'hicrator b a liquid injection type 
housed In a horizontal cylinder 20 
lonK pnd ft. Ih ditimeter Hi«h pre^* 
sole ^t^ani i^ used to atomize Ui^/^^te 
liqiii<i aud'Inlect It ^nto the li<tula*com* 
biiuor Tlie fee^ tn^te mea^res 2 gal/ 
mill An addlUonal jfun wht^h bumsnftt* 
urnl «fts is also Positioned inside the 
pletnim The n^tutal gas servo a£ a^ 
auKtltary fuel lo :upplcmeni the heating 
vftiue of the was^t* If neccssari. The 
oi>eratuig temperature varies from 3000 
to2200 F If the temperature i&toohieh,^ 
tvftter c^n be sprayed Into the chaiPber' 
to dct a^ a heat ^nfc The cylinder Is 
Protected fiom thehtat by a Itnlne of re- 
fractory brick Hl«h alumina brtcfc is 
used In the plenum chi^ber A olover 
M^Plit^l^^^ excess Atr forcing the fumes 
from ^* PleDuni and through an oxl* 
dlzer. The residence time Inside the 
Oxidizer is 2-3 seconds 

Ttie unit Js opei«ted 2i bouryday re* 
<iulrfnft 2 men/shlft, Intttal caplial costs 
were uiOJWO The disposal cbsi has 
i^veraied 10</lb. 

Air PtAlulion Control —The (umes exit 
the 0(xldt£er and enter a water ^luench 
colnnin The niMn Purpose of the^iuench 
Ls to reduce the temperature ot the hot 
fumef Piarticulates are lemowd next in 
\ htch energy ventuH ^t^bber. FtnaUy, 
tiie emissions are cleaned in a packed 
bed rP<;)ypropy|ene pacfclng> at the base 
of tliestAck.The 4011 «tach Is «<iulpped 
t^hh a denibier, 

BflLIOtltAtKr 

t Poiy«nl«riiift(fd Mpittiiyu mid tht tr.* 
^ir^amtut Jiit#rdtp>rtmcm(U TatX F&k* on 
PCa'ft EMj^ta of agntuliniMr^ lotetior :*ew, 
Cftiumtt^t Mttt CPA. May W7 



Poly«niotiiL^ttd biphtnyiri In lAiid w«ttt ud 
uiid<witstt.niftt«d in Attn tit CiPciniun 
1*13 

^ Amtrmn Kftllon^l Sltudftrdt Iiutltiftt 
«A^5I1 Ouldtlln«t ror tibitdllncftnddtlpOMa 
o( I'ftpftCl^'ftnd iTttisloTintT'KFWlt uktrtl^ 
cont^inlnc poiycbionuftted ^Ptunytt Jtt^ 
Votk. ^ftntitry ivl4 >■ 

\ E^ftk^n. D ^ FC&'s and tnttr tnviTOPr 
mciiiat tfftcti Cflttctt RcHtm in Envinn* 
mtiLUl Control 'CAC 

» Brotdtmm. M U*« »n<i rfPUf^kbllKy ot 
poLy«niotiift«t*d blpn^n/is Envinui^mtmAi 
htalin Pcn)>cctLvtLQcC I97J 

4 vemr. lae Aittttm«nt of wuUmUr 
mft»i4«tount. trCm^mftnt tffcnnotogy» ^hd u* 
UKiAted toits for tbfitmtnt of PCStconc«n- 
tmio<ii III ipduurtAi tmutn^ Jtn i»7e 
I Dn.t% T<por<) 

7. BrtEiKT. K Siftttot con«tmsoi tit* Uke 
Micnl^ut 'Toxte ^ut»tftixes ConiRilun r** 
tftUd to PC£ Cbie«|<> Int#rn>l EPA Itopott 
Arotior P<4^hiorm»«d poirphe^u tw- 
[^ii«nri<i Tcct\m»i Btiit#tin o-ir/ift^ at, 
Loult -Montuilo induttnal Ctwmutlt Coin< 
p*n>. NOV. 1*71 

it PCS'*— tnvlronm^ut^it 1ntp>ec cnvtnn* 
m«i(ftt HtHftrcb- itm 

10 PCS't tbttr titt and contiolr Oigtntu. 
liOii for EMnoRitc Cooperation «Ad DtrtV^ 
nunt PiAt 

II. Seurt(r>nidSt tncincntlon 3«U0o 
£^e^ of intintnnon on m#t>it> V4*ticitf«t, 
ftmt poircDiofln^ted blplitnTlt "efa TuX 
Forct Mturcn 1*77 

t3 PCB Conltrf nH Ffattontl SfedUtx fn* 
vironnHht PTOi«ctloti SoArd t«70 pr 

13 Kturdont wtitv niui*ftm«flt nctiLUtt 
in tht unjied atiitJt UfAtndott, T mvjroti. 
mentM Protectit^n Aftncy 3w*i4e. revived. 
1979 

14 Scurloclc, A, et tl Jnclnentlon In itu* 
ftrdont tqthti*n«i«. Cnvlnmrntnttf 
Pfo,i*cilon PuWte»iion SW-t4JH 1*74 

19 t'tnduyH A *nd fieldr. T Undnil dlt* 
pOHl Of Itturdout wuut *r4vltv «f llt4rt* 
tun and known tpjMo«cnn. cnvin;mii«)tti 
Prottctlon Pub(ic*4ion Sw-t*>* 

le rtTti. D tnd Ward, S D InformAilofl 
ftboutL hfturdous wtjtt iMQtgepttw lt£!l* 
IliPS Envlroiimtntftl Ptot*«ion PubJlCAtltn 
SW-J4S. 1»7» , 

IT Tucktr, C . tt «] Mlgrttk>n 4f PCfi^t In 
toll moused by pcttoUung w^ttr MooMnto 
Co BulltttD of £nvlronmtnt«l Ctntunlnft* 
tioti ftOtt T^Blcoloff, Vot l»H im 

10 ASTM 3(ftndtnl rnetlvod of t/tgn, in^ 
r^piil gv. tnrottifttofmputc euimttion »«f 
itiflicT loiiinf homolocutt orthlofinttvdM. 
Pbtn/lt for <«p«oltor uldtntt fi|)«cme«tlon 
O 3303 ti«^) 

14 ASTtf AiitlyvltolenTlfOnnitnUlnifttt* 
rlttt f4r polvchiOrlsatM t>iphtsy1ft fp*clO» 
teflon D 3304 ft«T4lH 

W Hew. R«fl«try of toxic tffccttof cntin» 
KfU tubttftdctt i»7S Kdltloa N106K JtiOt 
t«Ta. 

rMitn Corp Cnrlronnnnttl Crciidt of 
PCBt ms rvDPUOiuhtd dnft np«t^. 
|Pft Doc 7t*^3i^ nud 3^U7«,« 4J( ami 
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VINYL CHLOR?0£ 
Recommend«d Ptoc^iir^ (of D1«p^«l of 

BackQ/outi<i. On Jtuiuary 22. 1075, the 
Euvlronmental Pm taction Agency in 
the Fi^oEftAL RtGtsttA canceled certain 
Indoor aerosol pesticide proclucta which 
cont^iln vinyl chlotxlc osapropeilaiit <40 
Following that action^ the or- 
Hee oC Solhl W^iste Mnnaeemcnt Pro- 
Eramn <OSWMP} o'f KPA developed In- 
ternal Rutdance for the use of its Re- 
T,\oun\ OtTice^ should they be requested 
to provide (hspUbAl advice to affected 
P»rtle£. 

Februury (J, IS7G, the Consumer Product 
Safety ConunlMlon tCPQCt reaiSrmed 
In the FEOEflAL Rv€t3TER regulatloft 
declarlnf? anV self-Presnurl;^ ProducUi 
intended or sull&ble for hou^hold use 
that contain vinyl chloride monomer 
an Ingredient or In the propellant to be 
"bnnncd hasardotu substance*". Hiot 
aetlor> Lichidcd certain repurchase re- 
<)uirement« for manufaeturov^ and had 
o))vlous dk^po^al ImpllcoUois. fn fact. 
CPSC Jn ihe SeptembcC'^r^'??! Fcdcral 
RroTSTXR mUee requested approprltete 
Industry omclaU to eonduet ihelr repur- 
ehiute and dliO^mat aetlons In aecordanec 
with EPA gltldellne»u40 PR 4lt70K It 

wo^ also noted that many 

Staler and munlclpaittles have adopted 
codes for the disposal of hnxardous 
wastes * * * I which. In many iiut^ttiesl 
are Iti conformity with EPA £uldellue« 
and will Insure tht proper disposal of 
tl»e Produrte involved" No felKure ac- 
tions have been initiated to date, but the 
CPSC. If iieeesmr. '^wJll recommend to 
*the Courts disposal methods corutstcnt 
with CPA guJd^lnes> 

PufiPOfe Pursuant to neetlon 204<b) 
(n of the Solid Waste Dbpoeal Act, ai 
annended. the Admlnhtr^tor may issu^ 
guidance and recommendations to state 



«nd tocal fovemment. Industry, organl- 
Eatloxu. and ^individuals^ related to the 
dbpoisikl of wast« materials. 

The.puipo&o pt-thls pubUci^tloa l«-to- 
provlde, midinee for pie disposal of 
vinyl ehlor1<^e-tontalnlnir aerosol cans, 
llils guidance b'addressed primarily to 
holders* of Urve Ouantltlev of vtnjl 
ehIorJde<^ontalnlnC aerosoJ can^. aU 
thou)rh the recommended proeedureft are 
appropriate to disposal of '\ny such 
wastes. These reeommended procedures 
represent the best Infortnatlon available 
on preferable disposal options for vinyl 
'chlorlde-contalnlne aerosol cans. 

When the problem of disposal sur- 
faced. Utile wasicnown about the chemi- 
cal Interactions of vtn^ chloride mono- 
mer "(VCM) vAih the environment. 
While the chemical and Physical prop- 
ertle5 of VCM as they generally relate to 
lU manufacture and use arekno^, there 
Is limited Information on how VCM re- 
acti In a land di^oo^l ftlte environment. 
Hot^'cver. comparison of the knpwn prop- 
erties ot VCM to those of other gases has 
been attempted m order to provide a base 
for recommended procedures for the dts. 
poval of irCM-contatnine aerosoU. H^c 
following recommendations acknowledRe 
TC^^ommended procedures for iKstlctde 
disposal as well a.v Procedures for dis- 
posal of heavy-metal containing matG«> 
rials. 

Technical hack^fotinA. Vinyl chloride 
monomer < VCM > bt a chlorinated aliccne 
hydrocarbon with a density of twice that 
of air Since VCM bolls at -tS^TC.Hts 
a gas at norma] atmo-n>hcr1c temperature 
and pre^ure VInH chloride ^ hlghlv 
flammable having a^ flash p<^nt of — 7t 
C. The CKnloslve limits are from 4 to 22 
iferecnt VCM In air by volume, j 

VCM IS soluble m organic ^aolvenU. 
but not verv soluble in water The duan- 
tHy of VCM that dissolves In WAter de- 
pends on tlie partial pressure of the gas 
above tht;, solution, ff the partial pres- 
sure "Of the gas above the wati^r Is re- 
duced, VCM will escape into the gas 
pha$e and be released to the antblent air. 
Chemical reactions, which can occur be- 
cau^ of water impurities, might tend to 
Jnhlbit escape of vinyl chloride. Certain 
salts have th^' ability to combine with 
VC^f: for CKsmple. soluble silver and 
coPner salts Increal^ the sohibltlty of 
VCM la water by forming comPIeK dis- 
solved salip. 

VCM makes up about 20 percent by 
volume renuJvalent to about 10 percent 
of the rtet weight) of the propellant In 
most of the canceled pesticide aerosols. 
The pesticides involved are mainly pyre^ 
thrlns: lindane^ and malathlon. fn hair 
sPrays. deodorants, paints, etc . hoa^ever. 
VCM may constitute as much as 40 to ^5 
percent by^volume of the contents. Othe» 
^propcliants are cldorplluorocarbons II 



CPSC «Atlnt*lcd m itA 5ept«inb4r fi. 
J07S. rtd*rttt Rt^ttfr aott«e that ^fi t*ii- 
mAttii 3 3 mllJl<>n «4ru ^ tiny) 'Ciuortd* 
*«f«9ot$ nr« m «<i«uac«. Of tb«s*. approit- 
Diatflj on* tnUJloti w«r« In tb« bandt of 
np*ntif*«turcn. wholmtcn. and m*)r^r^ 
Xti* rtttialniog 33«illlton ean^ w^r* lii iii. 
po««VLl<>n of copsiim«r 
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ftnd 13 (e.f . Ftm). Althootb EPA 
no dftU on the 10«tvdtvita ol VM^pm^^ 
dde «ero*oU h*U>pr^n. for txuitpk. 
would be €xpect«d to cotisbt mftUOf ol 

ineui3 «s ctdmium. letd. chro- 
mium, or merctirr. 

Diipowt 0/ VCM-contaiftinQ oerofof 
cani. Plittl dlapofiftl of VCMH^nUltilng 
aeroaol cam should be ufiderteken mine 
meihods luted In order of pT^fefred 
PHority; 

t Hieb Um|>crMur« Inciaerhttoa (except 
for pfodttcu fCQtAlnlQf ti«>r mflUli) 

3. Burl«l In » Mpu-tM uA'«t » SUtf. 

It should be noted thftt chemical treat- 
ment to recover the t^ctlve mfttertftls m«.y 
be technically feaslUe. but wou3d ^- 
Qulre special htmdltns technhiues u> 
remove the contents from the cans. Since 
t^ Process l3 very co^tiy^ Ita feASlbUlty 
dePCDds largely upon the value ol the 
i-e covered matefJab. 

IncineratiOK Incmemtlon ^ould be 
.U£ed n^hen pos^e^for ilnal destnicUoa 
of the materials' 'Hib method b limited 
to heavy duty rotai7-klln or oUter tn- 
clneratori that n> cto handle aerosol 
cans without damace. <2) operate at a 
temperature of tO<H) C wtth t«o seconds 
dv^ll time, and (31 are CQTilpped ivJfh 
appropriate pollution controls to meet 
StAtt or local air pollution control re- 
QuiremenU. InctnceraUon should not be 
used where the Product contains more 
thar trace quantities of heavy metals 
!tuch as lead, mercury, cadmium and 
chromium. * 

High temperature incineration of 
pesticides, VCM, and the other propel'* 
lanU and solvents or carrbrs ;ouad In 
aerosol units can effectively be carried 
out at lOOD C with a dweU time In the 
combufitlon ^ne of two seconds^. Al- 
though VCM ptobabty Is destroyed at a 
lower temperature <on« sourct: Indicated 
700 C wassuinclent>,preparatlonacon- 
talnlng pesticides may not be complete- 
ly combusted Additionally, the hair 
spraya, deodorant** etc contain unknown 
resins whkn may require hif he^ tem- 
perature* tor coml^ete destr^ictlon. 

Since the cans explode and produce 
shrapnel %\ ftfgh temperatures, only 
he^vy duty totary-ltfln or equivalent 
units should be considered If more than 
about 13 cam «r« to be dlspoied of at 
one time. Inctocerator feed mechanisms 
should adJuited tq prevent tnjtiiy or 
dam|«e from tOoit^badt which may oc- 
cur when aeacral letool unit* inch 
as one case) are lntrodw«d elmultAne- 
ousir. 

A pollution control syatem will bo 
quired to rtmov« potmuaT alr^ eon<^ 



£j»A publication, Ratardous. Wasto 
Hanatement FictUtieo <EPA/530/aT/- 
149.21 pnrldis Udormatton on some 
Incineration faculties. Use of theae fa- 
culties for Incineration of VCM^con- 
talnlng aeroeol cans should be checked 
with EPA Reflonal and State nprescnt* 
atlves to assure that the faculty has 
adequattfenvlronmental controls to meet 
Pederal/State/Iocal recultUons. 

Chemical Waste Landfills. In »ome 
areas there are pnbllc or commercial 
l^iditlls tJ.at have been approved by 
3iate agencies to accept Industrial haz- 
ardous wastes. Such sites ar^ located, 
engineered, or constructs to avoid hy- 
draulic continuity with Other surface or 
ground water. Disposal of VCM aerosols 
In these facilities docs, however, require 
extraordinary care above that given to 
other toxic or hazardous wastes csuch 
as sludges), because the gases that oould 
be r^ased upon rupture of the unit are 
highly volatile and flammable as well as 
toxic. 

Further details on the recommended 
site critet la and operating procedures for 
landnDingare given In the following sec. 
tlon. Speclflcatly, however. In the case of 
V€M disposal In a chemical waste land. 
5n. sPecinl botiom liners would not be 
needed altho^Mi an other criteria and 
Proce<^UL c$ :houId be followed. 

StAtc<.at>:)roved Sanitary Landfills. 
Sanitfav landfDls for disposal of aero, 
sols contabung VC. should only be con^ 
sfdered if an ade<iuaie Incinerator or 
chemicM waste landr,ll is not Available. 
Even then, special conditions should be 
observed to assure iiroper dL^nosal. Such 
a landnn should be located o^ci Atcd 
In an appropriate manner rtnd be In* 
spected and approved by sute and local 
agencies. 

The following procedures discuss the 
landniling aspects of disposal of aerosols 
conuimng VCM and are only concerned 
with the propetlant. The active ingredi- 
ents In the aerosol can could dicute 
more stringent disposal renulremente due 
to their potential hazard to the environ, 
ment However, the quantities of acttve 
tnsredl^t contained are usuallvstnalt (1 
percent of the net weight or lesslV^Mcat 
of the pesticide chemicals involved are 
insoluble In water and blodegradabfe; 
Thus, they may not move from the burl*1 
site In ground water or percoiatli>g 
/ wat^r. but V Id be blod«graded to thtfir 
basic constituents In Place. Other prod- 
ucts, however, may contain soluble mate* 
rials capable of Polluting groundwaters. 
Proced'Jres dbcuMed In the next section 
will limit growdwatcF' degradation 
potcnUaL 

Llttla U Itnown of the loll degradation 
of VCM caa. R^rtrerer, the polar tnol^ 
cutci fttgf eit ttMt the ga« wUI be lootdy 
hvl^m place by aoQoffank matter, and 




*a*f«nflos4 doctuoa^t ouy b« ottaiiMa 
ftmBMid mm lonmnatton, VA, Cdrtioiu 
rretattton^Aftser, CtsdnnatI, 



by the clay fraction of tlie soil Soil 
moisture abo impedea the dispersion of 
gases in ^Us: <^owever, the best medium 
to contain gases would -have a moisture 
content approaching 50 Percent of field 
capacity. Sueh-solls also normally con- 
fain a large, varied population of micro* 
danisms Including severM species that 
hlght attack the organic Compounds 
lound In aerosob 

ftecommcndcd Procedures lor Land- 
nillng. State-approved sanitary landfills 
that are located, designed, and operated 
In accordance with EPA's " Ouidellnes 
for the Land Disposal of Solid Wastes" 
<1D CPTl Part 241 > published Augu/it H. 
m4. In the Federo] Jte?lster (39 FR 
29328) are acceptable. Provided thot the 
foliou-ln^ special criteria and Procedutes 
arc utilized: 

^1) Adf*nc*-f)oUCf \* gLv^n to tn* hpt>ro» 
. pTitto SuU tgfacr: 

(31 A t&<;llUf is cliOflfn rhicb RrouiiU. 
vttfr monlt4>Mr)g Udtni^ or tio-h fACUUirt 
»tt Proftded prior to 4l4po^i of tb« Chtt^ 
QutrtfHr fnonltortni? f<a- hca^ mcui^ at 
othtr twicnUit pollutAnta should kit rjir,i-d 
out: 

i3) "Hi* bDr»»l 6ltc j» fpfc^fltfciK rfr«ntoi 
In \ut Ptopf rtr f«coM): 

H> A upw&t«. ei*«tr niAr)c*d mm h -'i 
nitdv ^ tbtt tbf bottom of thf trench \U\ 
vnich th« ftcr<Mol ctns uf tob« prhcedl ht 
Ica^t ouf root »bovf \l\t 60.>C4i- hiEh witCf 

r5l A <ffnrh uLth mlnimLim AtfAU of 

fAl A Vikgh-OfuMty po^^fl^jrlfrif ^^Lm i20 
lo 30 init> for rqulvaleiU rnitfrihll pr-ii- 
»l7 InkthMed %i thf bottom of thf tr^tKh 

(It Onf fnoi of iopkoU coTfr% thf ^^im ^-^^-f- 
notCi . 

tS) A slnftlc llVff of ra-M nf rt»d,>miv 

d^plh kn<t 3 If rt ttt u Ldth 

Oi\fi ffot of topAoll cmri\ tlif ffcui ^-H^ 

ootol, 

(tO) Sir ffft of covtr mblfrui is lom- 
p«ctcdoffr tho topaoll aot«>: 

(M) A hl«h*df JWty poijftthrlf rif Aim Uncr 
(30 to 30 i»U> tfl ti4d om tho c^ompftct«U 
cover: 

{1^1 One foot of Anhl covfr Cninpfcctfd^ 
tnd 

fI3) The folio^vlriE flifftr pt*fMltlon\ 
oWrvc<t dtjrini[,dUpo3hl ' 

Ko MnoVtnji ot optn AMticfh sltirC vCM .i ^ 
flftmmhbli bMa, 

Ko dLr«<t lomPb^ltott of ftn^ h iindw- 
t*kfn itnce rupturi vtll fxpOf** wurVfri lo 
hSTtrdoui or toxic T^pofli. ^ 

Each sccumuUtlon It coffrfd «ith %\ 
lOMC oa* foot Of to^Mtl tnd 6 fffi of covft 
eomp^tCt^K 

Korr^orguiif mittcfn flaf, tnd inolnuf< 
ooat«ou of SOU* MIU provide vldlttonit pre- 
uetlon bj intcrttriag with tte mortnifOt of 
ftktorlDtt«d hTdroetraon p«aticidc« hOd VcM 
to tb* auriae* or to tlie wmttr tabli Th« top* 
■ou tiul '^T«r'mat«T}i4 thaM eoataia te^t 
ttisli tlx« of>tlmuBi moistun cootfni fir com* 
ptctfoa. in om^r to proridi xnoii por« epsfo 
for tlx* tbiOfPKipn or Wm. Tlie AntI cofvr 
abou1<l b* idoiiod*d to ipprdktmit^lj #1^ 
iaeii«* tbm gn4S« In th* ccntrr to promoM 
ratttff aQ4 raduo* imutmioo. 

Bated: jtino4, im 

RooiafiTatLow, 

|IB Ib^'tifgm tMl a«) 
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Pppendix F 
FEDERPL PGENCIES 



The activities in hazardous was^ management at 
the Federal level are concentrated in the EPA, Office 
of Solid Waste XOSW). Within OSW, the Hazardous 
Waste Mana^emen^ Division (HWMD) is primarily 
involved- in: (a) building a data base in the hazardous 
waste management area» particularly in conneption 
with public health and environmental damage asses^ 
fuentf quantification of hazardous waste generation, 
and defimtion of applicable treatment and disposal 
technology; (b) development of guidelines and stand-* 
ards for hazardous waste management; and (c) pro^ 
gram implementation involving assistance to States in 
development of hazardous waste management pro- 
grams. HWMD has sponsored numerous studies on 
.hazardous waste manageiinent and has an extensive 
data fQe on pertinent literature publications and do- 
cuments. 



The EPA has ten RegioKal Offices. Each Regional 
Oftice has a solid waste management representative to 
whom' inquiries should be directed. Figure P-1 
contains a map locating the regional offices and their 
coverage; ^able F-1 lists addresses and telephone 
numbers for the Regional Solid Waste ManagemenT^ 
representatives. Air and Hazardous Materials Division, 
and the Regional Administrator. 
^ In addition to the Offure of Solid Waste, a number 
of other CPA offtoes have certain programs and re- . 
sponsibUities related to identification, handling, and 
regulation of hazardous substances. A listing of the 
most pertinent of these agencies is shown in T^bte F^2. 
Msoor Federal agencies other than the EPA, which ;>re 
concerned with various environmental aspects or haz- 
ardous materials, are listed in Table F-5 along with a 
brief description of their responsibUuies. 
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Figure F 1 . Urtit«0 Slates Environmenijl Projection A^encVi re^on^ oHlces. 
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/' TABLE F*i ' . 

EWVlROWMkWTAL PROTECTIOW ACENCY IlE^JlONAL OFFICE 
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SWM Reprcient^tW 


Air it Kufudoitf 
MtteiUti DtvbSon 






1 




Re^n 


Solid W«tie 
M«:^i^n)tnt Rep. 
£P^ Re^on Ko. 
Street. 


Air ^ Hmrdout 
Mtteit^ Division 
EPA R«^on 

Oty» St^te^ Zip 


'Address «t; 
R«gbo«l * 
Administrator 
- EPA Rtfffoa »o. 
Sw««t 

Oty.SUte.Zip 


Addr«fi 

* 


1 * 




I 


(617) 223-S775 


(617)22^5186 


(617^ 223-7210 


John^F. K«Tin«dy Building 
Sotlon, !»Un4dtU*«tU 02203 






11 


(212) 264^503/4/^ 


' (212) 264-2301 


(2i2) 2^4^25 


Fcdvrtl Office fituldtt^ 

26 Fcdertl Ptm 

New Yorkj'W- Y* 10007 


* 




■ 4 

■ 111 


■ (2lS)S97<ail6 


(21 5) .^97-81 31 
\ 


(2l5)597*98r4 


Oirta 6uUdin9 

6th -and Walnut Street 

Phnkdtlphla. PtDiuvivanb 19106 












14(^*) 0St^727 


»9 LjOwiund Street 1 
AiUnt^t Ccor^U 30308 


I 




tl 

V 


(312) 3S3'2197t 


(312) 3S3-22I2 


(312)393-2000 ^ 


230 South Dearborn Str^^t 
- Otto^o.imnob 60604 








(214) 749-7601 


(214) 749-112] 


(214) 74M962 


1201 Elm Street - nr«c Intl Bldg- 
D4tl«t,Tti«r 75270- 






Vll 


(S16)374-S307 


(816) 374-3307 


(8U) 374^93 


1735 Ekllimorv Avenue * 
Kituu City, A^i»souri 64108 








(303) 837-2221 


(303) 837^3895 


(50:,d37-3895 


18^ Uoooln Street 
PenWi Colorado 80203 * 






tY * 


(415) SS6^606/7 


(415) 556^217 


(415) 596-2320 


100 OUfomia Street ^ 

Sut Friodloa, CtlifOTt^i 94111 






X 


(206) 4424260 


(206)442^236 


■ (206)442-5810 


1200 6tb Aveime 
Seattle^ Wtthloyton 98101 
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STATE DEClSlON^MAKERS GUIDE FOR HAZARDOUS WASTE MANAGEMENT 



TABLE F 2 

EPA OFFICES CONCERNED WITH ENVIRONMENTAL ASPECTS OF HAZARDOUS MATERIAU 



OFFICE 



Hazardous Waste \fanagmertt Otvtsswi 
Office of Solid Waste M^agem^nc Progmms 
U.S. Environ mcnirti Proiection Agenc> 
Waterside MalhTtoom 21 II i 
401 M. Street, S.W^ 
Wasiiingion. D C. 2t)460 
(^02)755 9185, \ 



Dh^i^on of Water and Hazardous Mat^nah 
OfHee of Water Program Operations 
U.S. EnvirPn mental Protei tion Agency 
WatersideMall Cast. Room II13C 
401 M. Street. S.W. 
Washington* D.C 20460 
(202)4263971 ^ , 



Pesncides Regtstrattort Dmsmt 
Office of PesttcidesTrograms 
VS. Envi^onmemal Protection Agent> 
Waterside Mall East. Room E^539A 
401 M. Street. S.W. 

Washington* DjC. 20460 ^ 
(202) 755^8036 ^ * 



Ofliee of Radiation Programs 

VS. Environmental Protectiotl Ajjenc> 

401 M. Street: S.E.* E. Tower. Room 6 1 1 

Washington* D C. 20460 

(202) 755*4ii94 



Air Poilutton Technical information 
Center(AFTiC) 

Offiee of Air and Waste Management 
U.S.. Environmental Protection Agency 
Reseati^h Tnangle Park. Nortli Carolina 2771 1 
(019)688^8146 



Offiee of Toxic Substances 

V % Environmental PrutCLtiun Agency 

40JM. Street* S.W. 

Wailiington* D.C. 20460 



PERTINEOT RESPONSIBILITIES 



Tile offtce quantifies hazardous waste generation and defines 
applicable treatment and disposal technolo£/> develops 
guidelines and standards; directs technical assistance to 
Regions^ States^ organizations^ nd private individuals 
on treatment and disposal of hazardous wastes* 



The office provides information on the government's jole 
in the safe handling of hazardous mateniils. It also estab- 
lishes regulations for tlie prevention* control and cl^n up 
of oil and hazardous material discliarg^s to water. 



Areas of interest incJude pesticide toxicology, peMicide 
residue coleranees. pesticide analytical standards* and 
pesticide chemical modiodology. Tlie office also answers 
letters of inquiry- about tlie status of Pesticide uses under 
die provisions of the Federal Insecticide. Fungicide, and 
Rodenticidc Act. 



The office puhlis]ic-s7?ai/iar^?«/)i?toi?«t/ /?*pom (monthly). 
Otiier serviLes are provided^5T*4^ial^and State agencies, 
seientiflc organizations and industry. 



APTIC collects basic data on die chemical* physical and 
btological effects of varying air quahty. and other informa- 
tion on the prevention andeontrol of sir pollution. 
Citations* abstracts* and extracts from the hterature fik 
arc provided> AFTIC p/epares state-of-the-art reviews and 
publishes /ji> Poltudon Abstracts. 



Areas of interest include toxk cheniteals> The office 
collects basic data on such chemicals and also answers 
in qui lies. 
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TABLE F-3 

SELECTED FEDERAL AGENCIES (OTHER THAW EPA) CONCERNED WITH VARIOUS 
ASPECTS OF HAZARDOUS WASTE MANAGEMENT* 



AGENCY 



PERTINEISrr RESPONSIBIimES 



Food and Drug Adminlstnition 

U.S Department uf Health. Hducatiun 

and Welfare 

5401 Westbord Avenue ) 
Bethesda. Maryland 20016 / 
(301)496-7691 

Medical Library 
Bureau of Drugs, BD'45 
Food and Drug Admuustr4ition 
5600 Fisher's Lane 
RockviDcMaryljnd 20852 
(301)443-3182 



U-S. Consumer Product Safery Commission 
Washingion. DC. 20207 
(800)638-2666 {toHfnx) 
(800) 492^2937 (Marvknd nsidents onlv ) 



Office of Hazardous Materials 
U.S. Department of TranspOTiatiun 
400 Sixtli Street. 
Washington, DX\ 20590 
{202)426-0656 



Mail Classification Division 
U.S. Postal Service ^ . 
Washington. D.C 20260 
(202)961-7405 

Environment a] Mutagen Enfonnation Center 
Environmental Infomiatbn System Office 
Oak Ridge National LaboraU^iy 
P.O. BoxX^ 

Oak Ridge, Tennessee 37830 
(615)4m6nExt.3'799ii 

Division of Technical Services 
Nationa) Institute for Occupational 
Safety and Health 

U.S, Department of Healtli. Education, 
and Welfare ^ 
5600 Fishers L^ne 
Rockville.Mar^Mand 20852 
{302)443-2l4ffi 



The FDA acts to recall consumer pioducis which lt?ve been 
determined to be ha/arduuSi and publishes recall repurts 
un such products, Tlus ;igency also inves*igates. sets 
standards, and enforces regubttons on safery of fOod> drug, 
and cosmetic items. I^DA has offices in most major ciii€s. 



Areas of interesi include ad^\fsc effect.sof dmj^. cosmcucs^ 
household clienucals, and feed and food additives: package 
ingand cunt^ainers fur above items; natural occurrence of 
fo ud" toxic ants; Co n^minants of foods, drugSi and cosmetics. 
The librarylilso has btfuks. periodicals, microfilm, audio 
equipment, extensive c^ici .ndiceson toxicants and their 
adverse efTjpcis. Tlie library also answers inquiries and 
provides rcfeienccsr' 

TliiS4igenc> publislies periodic faci sheets wlucli provide 
tnfoFiiiauon on dangcroiis consumer products (e.xchisive ^ 
of foods dnigs ard cosmetic items). It answers inquiries 
and compdes dau on reported product hazards and 
product-related injuries. 

This office establishes regulations on the transporiation of 
hazardous materials vu pubhc Learners and provides inform 
mationand advice o!i ^egulaiionsand procedures for saie 
handling, transportation, and ckan up of spills of hazard^ 
ons chemicals. The agency lias 14 district offices across 
thecouniiy. - 

This office establishes siandiids for \^'hat can be sent 
ihrougfi the mail and how it sliould be packaged. 



MaintaMis a data base of chemical mutagenesis mformation, 
Evaluatesand analyzes data and make^ them available to 
lesearchers. Publishes state of tlie art reviews. critical 
reviews, and a newsletter. ' ' * 



Tlie division answers inquiries and provides consuhing 
services on questions related to iiulusirial safety , me die ine^ 
[lygienci toxicology, working conditions, and s;imiation. 



^8*ttd in Pari on ihe informal ion coniairted in ihe followm^ rererence which JhoulJ conwiled for a<W»tional luiinsi- 
Sdected lnrotm«liOn Retourcc* on HMatdt>iij Materia]]. Naiiontl Hcfef«l Certle^. Scicnc* anJ Technorogy Division. 
Library ofCon£r«U' WMhinfton. D.C 
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